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PRICE 
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42 No. 561 
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Tes 

egd. Trade Mark: TIMKEN 


FOR EASY RIDING 


ESC laminated and coil 
springs produced from our 
special quality alloy steels 
are supplied in large quan- 
tities to the motor trade. 


May we include you on our 
list of customers. 


(lilustrations by courtesy of The 
Nuffield Organisation and 


ENGLISH STEEL CORPORATION 


SHEFFIELD 
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Model SV00 


WICKMAN of COVENTRY 


LONDON BRISTOL 
LEEDS . GLASGOW 


AUTOMATIC HIGH-SPEED 


BIRMINGHAM 
NEWCASTLE 


SHAPING MACHINES 


Ta 


These machines shape by the generating process 
with a pinion type cutter for spur and helical gears. 
The Lorenz method is ideal for the production of 
precise internal and external gearing, sprockets, 
ratchets and other profiles. 

a —. During the cutting stroke the tool is moved up 
* and down and rotated so that the tool and work 


execute the movement of two meshing 
gears. This method ensures maximum 
accuracy and smooth flanks of the work. 
The tool is re-sharpened by simply grinding 
the tooth face. 

Special attachments are available for genera- 
ting helical gears, gear trains, face gears, 
rack gears, shaping between centres, etc. 
Lorenz gear shapers are made in five sizes 
as shown below. 


AUTOMATIC GEAR SHAPERS 
MODEL [S00 |SV 00| S5 |S7 500|s7/1000 
Pitch diam. | 173” | 193” | 40° 


Face width 2° = Sk” | 6.5/16" | 


Diam. pitch | 
6/4 | 6/4 |5/5 | | 3,67 | 


AUTOMATIC GEAR HOBBERS 


High production machines of extreme 
accuracy for the manufacture of spur, 
helical, worm wheels, and special gearings 
are made for work of pitch diameters from 
234” to 63” and diam. pitch/module 4.23/6 
to 1.59/16. 


MANCHESTER 
BELFAST 
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Most of the current alloys developed for engineering use at 
elevated temperatures contain Molybdenum. 

As stresses and temperatures—such as those used for marine 
propulsion power plants—increase, it is certain that the alloys 
which make this possible will rely more and more upon their 
Molybdenum content. 

Climax furnishes authoritative engineering data on Molybdenum 


applications. 


99 Pinstone St. Sheffield 1 
Registered Office: 2-3 Crosby Square, London E.C.3 


C24 


AUTOMOBILE ENGINEER, December 1952 


he 
Imax Gimpan 
2 


PROFILE MILLING 


For fast production of contours 
to gauge limits 


These high production machines are designed 
for the milling of simple or intricate profiled 
components, and are particularly suitable for 
the production of large quantities of a single 
design. 

A continuously revolving drum forms a base 
upon which are mounted individual fixtures 
for holding the workpieces. Spindle heads 
to the right and left of the drum carry simple 
end milling cutters, and as the table revolves 
the tool approaches and tool feeds are 
controlled automatically by a hydraulic 
system, Automatic quick travel is provided 
between actual milling operations. Resetting 
of the workpiece is unnecessary, the cutters 
automatically following the most involved 
curvatures, the operator having only to load 
and unload the components. 


A catalogue describing Kopp 
profile milling automatics 
is available on request. 


WICK MAN of COVENTRY 


LONDON BRISTOL BIRMINGHAM MANCHESTER 
LEEDS ° GLASGOW NEWCASTLE + BELFAST 


187 F 37 
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Photo. 


Lambert, Bury St. Edmonds 


“We should normally expect to draw pistons around 
50,000 miles—but we found that with Shell Rotella 
Oils in use we go upwards of 100,000 miles,” say 
Mulley’s Motorways, of Ixworthand Bury St. Edmunds, 
Suffolk, giving these examples : 

6-cylinder Leyland P.S.1.— 104,000 miles, 
drawn—cylinder good— only new rings fitted. 
6-cylinder Leyland P.S.I.—96,000_ miles, 
decarbonise—no renewals. 

7.7 A.E.C.— 100,000 miles, new rings only. 


pistons 


general 


Mr. J. Mulley and his chief 
mechanic showing freshly drawn 
pistonto Mr. A. W. Braybrooke 
of A. F. Braybrooke and Sons 
of Swaffham and Mendlesham 
— another large operator. 


then double it! 


Leyland Comet.—Over 60,000 miles to date untouched. 
Leyland P.S.I.—Over 40,000 miles to date untouched. 
Mulleys make a practice of draining regularly at 
2,000-mile intervals ** and naturally,”’ they add, ** with 
such excellent results we have all our diesels running 


_ exclusively on Shell Rotella Oil 20 and 30.” 


And now—Shell’s constant research for better lubri- 
cants has produced a new Shell Rotella Oil, embodying 
all the superior qualities of the former oil but with 


| even greater anti-ring stick and anti-wear properties. 


SHELL ROTELLA OIL 


(ou) LEADERSHIP IN LUBRICATION 
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APPLICATION 100 
SERIES 77 


“FLEXILANT 


SERIES 77 


Ti E “Flexilant” Bollard sprung into fame almost overnight. Anything to which 
they are fixed, in fact, becomes instantly and automatically attachable and detachable, 
the Bollard ensuring absolutely secure fixture which is, nevertheless, quite flexible and 
resistant to shock or vibration. We produce a range of components that absorb 
vibration ; eliminate noise; suppress shock. Our new catalogue lists all these for you. 


RUBBER BONDERS LIMITED 


IN ASSOCIATION WITH EMPIRE RUBBER COMPANY (| Proprietors: H.G. MILES LTD.) 


DUNSTABLE BEDFORDSHIRE 


TELEPHONE. DUNSTABLE 533-536 (4 LINES) TELEGRAMS: SPANDIT, OUNSTASLE 
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“Only one way, so far as I'm 


concerned.”’ 


“IT know... you’re a 
Monks & Crane fan.”’ 


“‘Who wouldn't be?.. . They 
work miracles — particularly 
with the specials.”’ 


“I’m only a learner — but | 


must say, I’m more than 


convinced myself.”’ 


“You can’t go wrong, old boy — 
twist drills or cutting tools, 
it’s all the same to them.”’ 


BRITAIN’S FOREMOST DISTRIBUTORS 


MONKS & CRANE LTD 


THE TWIST DRILL SPECIALISTS 


london Office: 

295 EUSTON ROAD 
LONDON, N.W.I 
Tel: EUSton 5311 (3 lines) 
Grams: Emancee, London 
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Head Office: 

STANHOPE STREET 
BIRMINGHAM, 12 
Tel: Calthorpe 1381 (5 lines) 
Grams: Emancee, Birmingham 


Manchester Office: 

MANCHESTER OLD ROAD 
RHODES, MANCHESTER 
Tel: Middleton 3654 (3 lines) 
Grams: Emancee, Middleton, Manchester 


SM/MC.805b 
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Two $.V.128 “ Broomwade” Portable Compressors on road work 
the snows of Switzerland 


between Zurich and Rapperswil amidst 


A Merry Christmas 
and a Prosperous New Year 
to all our friends 


groon Lto., WYCOMBE, ENGLAND 
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Potented 


FOOTBRAKE 


DOOR OPENING V 


— : 


Abrasive dirt is universal, and the most effective way of using 


its destructive nature to lap dpwn all the important wearing 


surfaces of the engine is to pump it round with the oil ! 


The alternative is to arrest it with the most effective 
filter to be obtained—one that will capture the insidious 
micronic-sized particles that dp the most damage. 

We claim that the Purolator is in fact the most effective 
filter available and that the cot is fractional compared with 
the benefits it brings. 

AUTOMOTIVE PRODUCTS COMPANY LTD. LEAMINGTON SPA 


| MICRONIC OIL F 


wish I could 
show you ALL the clips 
we make at 


TERRY'S” 


. . - and here are three 
HTSA * specials” 


You’d have a surprise—CLIPS in every possible shape Three really popular 


clips. Nos. 80 and 81 

and size, CLIPS in steel, bronze, stainless, plated, etc., come 4” to 2” from 
stock. No. 300—an 

CLIPS for every trade under the sun. . . and if you . exceptionally good 
drawing board clip— 


want a clip made to specification TERRY’S Research costs 5 =a dozen (inc. 
Department is there—ready and willing to give you 
the benefit of 96 years’ experience. 


Want to know all about springs ? 81 


Here’s a book packed with spring know-how from cover to 
cover — the finest of its kind today. Post free 126. 300 


Sole Makers: HERBERT TERRY & SONS LTD., REDDITCH - LONDON - BIRMINGHAM - MANCHESTER 


80 
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I’ve got | | = 


combination 24 
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for saving! 


Mr. Therm has many saving graces. 


ao ee With gas and gas equipment he lets you 


tap the exact amount of fuel you need (without waste) 


ZY for a thousand different jobs. To expand his economy / 


& Mr. Therm adds a further combination of virtues: 
WV flexibility of use; accuracy 


of self-adjustment; rigid control of 


, fuel consumption; speed in 
reaching working temperatures ; 
cleanliness of operation. 


In fact, Mr. Therm is so versatile 


that he can usually be found 
helping wherever people work. 


Mr. THERM IN GENERAL ENGINEERING 
Among the great variety of uses of gas are: 
Mr. Therm burns to serve you general heat treatment, flame hardening, an- 
nealing, tempering, case hardening, normal- 
ising, preheating, metal melting, core drying, 
THE GAS COUNCIL GROSVENOR PLACE LONDON SWI forging, beating, soldering, oxy-town 
cutting, steam raising, water and space heating. 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 

GEARS 


EFFORTLESS 
STEERING AND | | 
GREAT DURABILITY | 


Hardened cam and roller. 

Tapered roller bearings (with detachable 
cones on the larger sizes). 

Double bearing support to rocker shaft. 


End-location adjustable. 


THE ‘MARLES’ 
DOUBLE-ROLLER 


Larger angular movement. 


GEAR, made in a Very compact box. 
range of sizes For fore-and-aft or transverse layout. 
Trunnion of spigot mounting alternative 
of chassis. 

on heavy types. 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 
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GIRLING 

DIRECT - ACTING TYPE DAMPER 
DAS Type. 

This type provides a light, compact, efficient 
and inexpensive means of damping out road 
shocks. Fluid displacement is large and the 
damper is designed for long life. It is available 
with a working stroke of from 3 to 10 inches. 
The diameter of the piston is 1 inch. Either 
stem or eye mounting can be supplied at either 
end as desired. 


GIRLING PVN TYPE 

LEVER - OPERATED DAMPERS 

New Features of an improved design :— 

1. The angular movement of the lever arm 
has been increased from 85 to 100 (metal to 
metal). The actual working angle is now 90°. 
2. The number of possible high pressure leak 
points has been reduced to two by reason of the 
oblique internal drilling from each end of the 
working cylinder to the separate valve chest 
located at the top of the damper in the low 


pressure zone. With the top cap removed this 

feature of the design permits more accurate 

setting of the valves without external loss of 

fluid, all parasitic leaks being taken into account 

when adjustments are being made with the Ppa 


damper in action. The principle of end-to-end 
discharge is retained. 1 


best in the smooth run 


GIRLING LIMITED 
KINGS ROAD TYSELEY - BIRMINGHAM 11 
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Our Die Cast Iron Bar was introduced 
to meet a very real need in many industries— 


and its advantages particularly appeal to those 

engaged in the Automobile, Machine Tool and 

Textile Machinery trades. Because it is free from 

blow holes and inclusions (unlike Sand Cast Iron Bar), it is 
especially advantageous where lengthy or intricate machining 
operations are involved, as the possibility of rejects is 
materially reduced. The fact that it is supplied rough machined, 
results in further economies in machining cost and time. This 
Die Cast Iron Bar has a wide range of uses, and is specially 
recommended for the production of Bushes, Gear Blanks, Pump 
Rotors, Pump Rams, Cams, Couplings, Sprockets, Gears of all 
types, etc. 


* Delivery Ex-Stock. 


Write TODAY for full particulars and technical data to :— 


HAROLD ANDREWS 
GRINDING CO., LTD. 


BRISTOL ROAD, BOURNBROOK, BIRMINGHAM, 29. 


Telephone: SELly Oak 1128-9-0, and at MANOR WORKS, 
MANOR LANE, HALESOWEN. Telephone: Halesowen 1181-2 


GUARANTEED SOUND RIGHT 
THROUGH—FREE FROM 
BLOW HOLES & INCLUSIONS. 


CLOSE GRAINED i.e. IT TAKES 
A GOOD FINISH. 


FREELY MACHINABLE. 


IT 1S SUPPLIED ROUGH 

MACHINED, THEREBY RE- 

DUCING YOUR MACHINING 
TIME & COST. 


AVAILABLE IN A WIDE RANGE 

OF SIZES :— UP TO 2}” DIA, , 

IN LENGTHS UP TO 6 FT.: | 

FROM 24” TO 64” DIA., 

IN RANDOM LENGTHS FROM 
18” TO 24”. 


COMPETITIVE IN PRICE. 


= 
| 
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® Deep rim affords perfect Spring Retention. 


@) Large Face Angle brings Sealing Edge well 


below spring. 


Knife Edge Contact at Sealing Point. 


Sealing Point stiffened against local 
deformation by large included angle. 


This section stiffened to prevent 
deformation under load. 


Shaft angle gives adequate clearance. 


Flexible Web. 


Gaco Skin affords better fluid tight fit 
in housing. 


“HAIRLINE” LIP CONTACT! 


ANGUS OIL SEALS 


| 
| 


| 

| THE 

||| GACO M.I. OILSEAL | 

HH [British Patent No. 479743] 0 
Ht The Scientifically Designed Oil Seal 


which is now the. accepted standard for 


HiT REGO TRADE MARK 


Rotary Shaft Oil Retention. Made of GACO! 


| GEORGE ANGUS & Co [= 
| | OIL SEAL WORKS 
Wii NEWCASTLE-ON-TYNE 6 


Telephones : 56161-3 
" Telegrams : *Gaco Newcastle-on-Tyne"’ 
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Versatility Plus... 


Adequate equipment for the production of small as well as large 
quantities, while most desirable, cannot always be achieved 
in these times of scarcity, for it is generally impossible to install a 
battery of machine tools for each purpose. In overcoming this 
problem B.S.A. 5” Automatic Chucking Machines are constantly 
proving their versatility in numerous factories. 
Simplicity of set-up, and speed and ease of air chucking are some 
of the many features which enable these machines to be used 
both economically and accurately for small batch work in 
addition to quantity production. 

Capacity : 5" dia. x 4” long, in cast iron, steel and non-ferrous metals. 

No. of Spindle Speeds: 21, from 56 to 1410 r.p.m. 

Feeds: 8, from 0-004" to 0-048”. 

Also available with capacity of 9” dia. 


B-S-A TOOLS LIMITED: BIRMINGHAM - ENGLAND 


SOLE AGENTS IN GREAT BRITAIN: BURTON GRIFFITHS & CO., LTD., MARSTON GREEN, BIRMINGHAM 
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meet the boys. . . someof 
our customers tell us they don’t know how many types 
of Totally Enclosed Worm Reduction Units we make. 
Well! Here they all are. The big fellow at the top is our 
Underdriven (Standard) Worm Reduction Unit— 
comes in any size from 3” to 24” centres and ratios from 
5/1 to 70/1. Then, first on the left below, our Over- 
driven W.R.U. — same range of centres and ratios but 
with driving shaft at top. Little Tich is our F. Type for 
fractional horsepower — 3 sizes: 14", 13”, and 24” 


centres each with 3 different relative positions of the 


JOHN HOLROYD AND COMPANY 


LIMITED 


input and output shafts. It may be mounted with the 
feet in any plane. The fat flat chap is our Vertical Type— 
same range as the Standard, but with a vertical wheel 
shaft that can be extended above or below the box. And 
last but far from least, our Double Reduction Unit for 
ratios up to 3000/1. Tough looking lot, aren’t they! 
Tough, hard-working and reliable as a bevy of iron- 


jawed bank managers. 


Holroyd Gear Reduction Units 


LANCASHIRE 
CRCI4S 


MILNROW 
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ENQUIRIES TO 
LTD. 


DISTRIBUTORS OF MA 
iN BULK FOR GT, Bri 


j. A. NORDBERG LTD. 
471, QUEEN YiCTORIA 
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This new AC partial-flow oil filter with replaceable element meets 
the increasing demand for a filter that can be removed for inspec- 
tion and replaced every 8 10,000 miles. It provides a permanent 
installation for coupling into a by-pass oil supply system and the 


filtering element can be replaced without disturbing pipe connec- 


tions. Sump oil is filtered on an average of ten times an hour. This 


means less motor wear and longer motor life —the objective of 


every motor manufacturer. 


AIR CLEANERS - AIR SILENCERS - CRANKCASE BREATHERS 
CAR HEATERS - FUEL PUMPS - SPEEDOMETERS - GAUGES 
INSTRUMENT PANELS OIL FILTERS THERMOSTATS 


SPARK PLUGS - WINDSCREEN WIPERS - DIE CASTING 


If you are contemplating an important new design, or . modification of an AC-DELCO DIVISION OF GENERAL 
existing one, take advantage of the facilities of the AC Technical Bureau. mS 

MOTORS LTD., DUNSTABLE, ENGLAND 
We probably can save you hours of planning and experimentation. Write to the 
AC Technical Bureau, 54, The Butts, Coventry; or telephone Coventry 61747. and Southempton, Hants. 
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HEATING FOR 
FORGING & UPSETTING 


THE MACHINE TOOL APPROACH T 


black bolts. 


heating one end of 
pin for heading. 


1,400 pins per hour. 
t 8s. 6d. per 1,000 pieces. 


n €  Birlec 80kW 
automatic 
induction heater. 


There are now 10 Birlec units in this black bolt shop 


Standard Birlec induction heaters are available 
for heating bolt pins (from 3” to |” diam.) for 


heading. Automatic in operation, these machines 


deliver 1,400 pins per hour to the forgeman. 
Three station, Ovher designs of Birlec H.F. heaters help the 


hond-fed, unit for forging industry to obtain ‘‘machine tool”’ 
heating bars. 


qualities of speed, economy, cleanliness and 
regularity of output, over a wide range of 
bars, billets and other regularly shaped stock. 
Publication No. 85 deals with this subject; 


may we send a copy? 


BIRLEC LIMITED 
ERDINGTON BIRMINGHAM: 24 


INDUCTION 
HEATING 
DIVISION 
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Standard equipment 


for British motor cars and 
commercial vehicles ... 


THE RENOLD & COVENTRY CHAIN CO LTD * MANCHESTER 
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Our tittLe Horses think it’s a new and lovely game. Round they swing and one after another’they 
are pulled down, each to do some assembly job on an Austin car. Little Joe will fasten on 
the engine. Frederick, Sebastian and Montmorency come down as a team and deal with the 
brake link. The Quads fasten the four wheel nuts in one operation. 

All assembly in this new Austin Plant is done by 

our Little Horses and very proud of them we are. 

And a nice man with curly hair on the Austin 


Assembly Line said he was proud of them too. 


Desoutter 


POWER TOOLS INCREASE PRODUCTION 


DESOUTTER BROS. LTD., THE HYDE, HENDON, LONDON, N.W.9 TELEPHONE : COLINDALE 6346 (5 LINES) TELEGRAMS : DESPNUCO, HYDE, LONDON 
CRC237 
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FORGE ENGINEERING LTD 
LEEDS 


Telephone : Horsforth 2821 
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Iso-Speedic governors embody flybobs which consist of hardened steel 
balls rolling on ground tracks, eliminating all static friction, and 
resulting in a high degree of accuracy. 


They are used on diesel engines and petrol engines, and are available for 
other speed control applications. 


Iso-Speedic governors can be supplied which give control within 0.3%, 
and are used on generators for radar and television. Other Iso-Speedic 
governors are available where a lower degree of accuracy is sufficient. 


The services of our engineers are at your disposal. 


THE ISO-SPEEDIC COMPANY LTD., COVENTRY 


‘ 


The bodywork of the Austin A.40 Sports Model 
is fabricated from aluminium alloy sheet and strip 
supplied by T.I. Aluminium. 
The radiator cowling is an extremely intricate pressing 


in T.I. alloy III. 


We are proud that the Austin Motor Company 


choose to 


T... ALUMINIUM LTD 
REDFERN ROAD, TYSELEY, BIRMINGHAM, Tel, Acocks Green 3333. Down 


ALUMINIUM AND ALUMINIUM ALLOY INGOT, SLABS, BILLETS, SHEET, STRIP, 
TUBES AND EXTRUSIONS TO ALL COMMERCIAL, AND LLOYD'S SPECIFICATIONS 
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Here at C.M.F.in Covenury we make complete radiators for most of the 
leading motor manufacturers. We do the whole job from design to 


delivery—our factories comprise a complete production plant under 


one roof. These photographs show some of the raw materials and 
subsequent pressings; and one of the special jigs we use to build 
up our well known Flat Tube Blocks. We have radiator making 

in quantity so thoroughly organised and concentrated under 
one control that we are able to change production schedules 
at short notice to suit customers individual requirements. 
Coventry Motor Fittings Limited, Coventry. 

Telephone : 3144-5-6. 


Cogent 


4 
adiator Producti | 
| i 
EST‘D 902 ' 


‘SILVER FOX... the metal of the age 


Motor vehicle components and fittings made 

¥ of Stainless Steel cause no anxiety to the owner— 
as eS the surface can never wear or peel off; the metal is 
ag ealaaia stainless right through. There is no need to polish; 


STAINLESS just a wipe with soapy water and they come up 


bright and unspotted for the whole life of the car. 

STEEL When the nation’s needs permit, “Silver Fox”’ will 
be available to the discriminating motorist in ever- 
increasing quantities. 


Our colour photograph shows Hub caps by courtesy of the Ford Motor 
Company. Steering Wheel by courtesy of Wilmot Breeden Limited. 


THE UNITED 


— MH 


COMPANIES 


SAMUEL FOX & COMPANY LIMITED 
Associated with The United Steel Companies Limited 
STOCKSBRIDGE WORKS Nr. SHEFFIELD ENGLAND 


F259 
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The Lubricar 


A PORTABLE servicing unit carrying all the equipment and lubricants for oiling : 
and greasing any machine, and a pump and filter for salvaging used oil from . 
headstocks and gear boxes. py 


In charge of a suitably trained operator, working on a regular routine, the 
LUBRICAR ensures efficient lubrication; practically every machine in the plant 
can be completely serviced at regular intervals, preventing breakdowns and 
loss of production. : 


IMMEDIATE DELIVERY 


Full details from Factored Division, Red Lane Works, 
Phone: 89221 (10 lines) 


ALFRED HERBERT LTD * COVENTRY 
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_ where goods are loaded 


VOU SEE 


Look where you will in the world of transport and you 
will almost certainly see “ Duralumin”’. It is only 
one-third the weight of steel and yet as strong. By 
its use many operating costs can be reduced, and 
carrying capacity increased. Petrol consumption is 
lower, and there is less wear on tyres. The decreased 
overall weight of the vehicle saves the cost of the road 
fund licence. As “ Duralumin”’ does not rust and 
can be left unpainted, maintenance costs are much 
decreased. 

The properties of “ Duralumin ” include a remarkable 


capacity for absorbing shocks. It is non-toxic, 
hygienic and easily cleaned—of importance where the 
carriage of foodstuffs is concerned—and it does not 
warp when wet. 

Whilst shortages exist at present, this is a passing 
phase. Now is the time to consider the use of 
aluminium alloys in the design of vehicles of all 
descriptions, so that the plans may be complete when 
the needs of rearmament are satisfied. 

Our Development Department will advise entirely 
without obligation. 


IAMES BOOTH AND COMPANY LIMITED ARGYLE STREET WORKS BIRMINGHAM 7 
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8 Bolts, Nuts, Rivets, Screws, 

q Studs & Washers in all metals 
and threads e Pressure Gauges, 

Reducing and Relief Valves, 

Steam Traps, Cocks and Valves 

* | f for every service e Non-Ferrous 
pose Metals in all sections e Ferrous 
‘ and Non-Ferrous Tubes and 
SOWUR, Fittings e Contractors Tools and 
Equipment e Carpenters and 

Engineering Tools, Screwing 

Tackle e Stainless Steel Buckets 

Utensils, Fittings and Equipment 


* Personal service means that your call is handled 

immediately by someone who can not only take all 
your instructions, but is ready and technically able to 
offer practical, helpful advice. 


Official Stockists 


FISCHER 
BALL AND M. W. WALKER & STAFF LTD. 


ROLLER BEARINGS ENGINEERS MERCHANTS 
IBEX HOUSE MINORIES LONDON E.C.3 


Phone: ROYal 8191 (10 LINES) ‘Grams: Makerlaw, Ald, London 
MIDDLE EAST BRANCH : BAHRAIN, PERSIAN GULF 
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REQUIREMENTS, 
Strength and Rigidity 


Modern design calls for the finest material and foundry 
practice, with the result that more and more Ley’s cast- 
ings are being used for important parts. 

Here is an axle housing for a famous firm, cast in Ley’s 
‘Black Heart’ malleable; with cored passages to suit 
_modern lubrication practice: 


LEY’S ‘BLACK HEART’ LEY’S ‘LEPAZ’ 
MALLEABLE CASTINGS: MALLEABLE CASTINGS: 
Elongation : 18% Elongation: 6% 
Yield Point: 16 tons p.s.i. Yield Point: 21 tons p.s.i. 
; Tensile Strength : 24 tons p.s.i. Tensile Strength: 35 tons p.s.i. 
Be oa We offer your designers the full collaboration of our engineers. 


LEY’S MALLEABLE CASTINGS CO. LTD., DERBY. TELEPHONE: DERBY 45671 


E UROPE '§ LARGEST MALLEABLE PRODUCERS | 
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BROOK POWDER METALLURGY 


| Knowing 
the ins and outs 


Powder metallurgy brings a new technique to the production 
of small structural and machine parts, often at lower cost with 
improved performance. Bound Brook sintered metal parts are 
the result of engineering knowledge, precision die making and 
specialised experience of compressed metal powders. 

We shall be happy to advise you whether your parts can be 
produced in this way — whether the shapes required can be 
formed in dies permitting the necessary pressure to produce 
the correct density, etc. There are limitations, of course, but 


where powder metallurgy can be used it quickly justifies the 
change over from conventional methods. Send for leaflet 
‘“* Sintered Components by Powder Metallurgy.” 


ERED 


SINT 


TS 
BRO 
BOUND BROOK BEARINGS LTD., TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 


(A Birfield Company) Telephone: Lichfield 2027 - 2028 
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CORK MANUFACTURING CO., LTD. 
Telephone : SiLverthorn 2666 (7 lines) 
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SOUTH CHINGFORD, LONDON, E.4. 
(Associated with Flexo Plywood Industries Ltd.) 
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have been quick to appreciate the , gs 
: advantages of CARMET*, and every- bearin 


Where, MmOreand more, they are se 


Speciying this Material. Combining 

the strength of metal with the self- 

lubricating properties ; 
there is extremely low wear — 

rate, a favourable co-effi- 

cient of friction and good 

resistance to high 


temperatures. ™ MORGAN CRUCIBLE 
COMPANY \ 


Our Engineers will be pleased to advise yo. BATTERSEA CHURCH ROAD, LONDON, S.W.11 
Telephone Ba:ersem 6822. Telegrams: “Crucible, Souphone, Londen.” 


* CARMET is @ Registered Trade Mork of The Morgen Crucible Company Ltd, 
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Taking up dust wherever it goes, the Hoover “Dustette” does 
its job, efficiently and hygienically. In workmanship and materials 


it reflects the highest quality, down to the very screws. And here’s 
where we take a bow. Because they measure up to Hoover-high 
standards Linread screws are used in all Hoover products. 
Why Linread — because intensive metallurgical research and strict 
control in manufacture ensure that our screws are as good as 
screws can be. Hoover is only one of many household names 
with whose products we are proudly associated. Like the buyer 
of ‘a Hoover cleaner, these manufacturers are discriminating 
in their choice. They will have nothing but the best, 
and for all types of small fasteners that is cat ilaaeinteattiali 


synonymous with Linread. small fasteners of the 
: highest quality to hold 


We supply 


together the products 
they manufacture. 


Our specialists are 


always at your service 
to advise and assist you 
with your own particular 


problems. 


LINREAD LTD. STERLING WORKS COM: ‘3 


AUTOMOBILE ENGINEER, December 1952 


| 
pf 
| 
\ 
41 


This component, a steel 
forging hardened to 
Rockwell 58° Scale*C,’ 
was plunge ground on 
four diameters in only 
8 seconds, whilst ‘the 
redressing of the grind- 
ing wheel was accom- 
plished in § minutes. 


tHetual grinding time 8 secs! 


é.. 


diameters at one plun 


In common with other leading automobile manufacturers, the Ford Motor Co., (Canada) Limited 
employ only the most modern production methods. Amongst their tools is this Newall 10” x 24” L.A. 
Grinding Machine. With this machine, all diameters of Gear Transmission Countershafts can be 
ground at one plunge—the actual grinding time taken 
being only 8 seconds. The L.A. Grinding Machine has 
proved to be the right tool for high and economic outputs. 


4 


(gear Transmission countershaft 


) NEWALL GROUP SALES LTD. 


west 


P1295 
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Casting Problem 
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Tel. : Bowmansgreen 2266 
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Gravity Die Cast 


Consult JOHN DALE L 


ood clean finish and pressure tightness 
al for the filter heads of these well- 
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JOHN DALE LTD. (DEPT. TS.3), LONDON COLNEY, ST. ALBANS, HERTS. 
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In G.E.C. fittings... 


With Osram Tubes... 


Get in touch with the 
G.E.C. Lighting Service . . 


Fluorescent 


Is your lighting really effective and economical ? For instance, 
" p a modern fluorescent installation would cut your 

ligh ting? consumption of current by over half, for the same amount of 
light as you are now getting. Alternatively, you could 
have over double the light at no extra cost ! The people to 
guide you are the G-E.C., pioneers of fluorescent lighting and 
the first to establish an Advisory Lighting Service with every 
technical help on call. Gentlemen, youll save a lot 


of talk ... if you see the G.E.C. first. 


fittings 


THE GENERAL ELECTRIC CO. LTD.,MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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The above photograph shows 
a large rotary planing machine 
fitted with 60 Cutanit - tipped 
tools and making a heavy 
roughing cut across a 10 ton 
cast iron ingot mould. 


The tools are of Cutanit Grade 
SW which is ideally suited for 
this class of work. 


Photograph by courtesy of the 
Distington Engineering Co. Lid. 


\) 


TRADE MARK 


CEMENTED CARBIDE 


A METRO-CUTANIT PRODUCT 


JJ SAVILLE & COLTD 
TRIUMPH WORKS SHEFFIELD. 


xX 
coor 
oF OVE 
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TECALEMITr 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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the ‘Inside story’ 
of the Syndromic 


AUTOMATIC MILEAGE CONTROLLED 
CHASSIS LUBRICATOR 


(a X-ray photograph of a coach is in itself unusual 
but the really interesting feature is the “* Syndromic ~ 
chassis lubricator with which it is fitted. 

This lubricator gives a predetermined and measured 
‘shot’ of oil to each individual bearing every mile, 
operating efficiently and automatically all the time the 
vehicle is running. Once fitted and regulated it requires 
no attention other than keeping the tank replenished 


with oil. 
Now see the advantages . . . no ‘dead’ time for 
periodical lubrication—more pay loads . . . wear 


practically eliminated on spring shackles, king pins, 
steering swivels, etc.—no replacement costs. 

Why not fit your vehicle with ** Syndromic * automatic 
mileage controlled chassis lubrication ? 

Let us send you full particulars of the system. 


| 
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THE MACHINE YOU CAN’T BUY 


Month by month 
we stepped up production of our capstan lathes 


We were in a hurry. 


and as each bottleneck appeared 


we opened it. 


When the internal grinding bottleneck 


appeared we were “ stumped.” 


Delivery of another grinder such as we were 


using was 37 months. 
So What? 
Well, we set to work and designed and built 


our own and it’s doing its job in fine style. 


Sorry! We don’t propose to build 


any more—not yet anyway— 
too busy making capstans to meet your insatiable demand. 


Later? Perhaps. 


a THE MACHINE YOU CAN BUY 


Even if you can’t buy 
our grinder you can still buy 

the MURAD 1” High Speed 
Capstan Lathe. This is the machine 
that holds unchallenged 

leadership in the one-inch class 


of capstan lathes. 
That is why production 
mounts week by week, month by 


month and still we 


can’t catch up. 
Full details 
are yours on request. 


ura 


Cables: ‘‘Muradite ’’ Aylesbury. 


MURAD DEVELOPMENTS LIMITED, STOCKLAKE, AYLESBURY, BUCKS. Phone: Aylesbury 790 (4 lines) 


P 1802 
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Before selecting a material for use at high temperatures 
careful study of all available information must be made. 
That is where we can help. We have research data and service 
results covering the use of a wide range of materials in various 
operating conditions, and may already have the solution to 
your own specific problem. The chances are that one of our 
high-nickel alloys will best meet your high-temperature 


requirements—but ask us before you go ahead. 


HENRY WIGGIN AND COMPANY LIMITED . WIGGIN STREET - BIRMINGHAM - 16 & 
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In the manufacture of R&M Bearings precision has many points of view. 
Dimensions must be exact to the finished tolerances not only on fitting 
diameters but in the clearance allowed between the balls and tracks, cages 
and balls, and also cages and tracks. 

After measurement of individual diameters, etc., special multi-point gauges 
where minute errors are magnified on sensitive dials re-check one dimension 
against another. 

Only the most scrupulous attention to machining will produce the accuracy 
which will pass these tests, and ensure long life and silent running of 


RANSOME MARLES 


BEARING COMPANY LTD. 


NEWAR K-ON-TRENT , ENGLAND 


K RM. 96 
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‘Cassel’ Mechanised a 
Salt Bath Furnaces 


for Carburising, Heat-treatment, Austempering, Martempering and Brazing: 


All the advantages of 
the salt bath process plus 


B> Flow production at high rates 


I.C.I. design and manufacture mechanised 
salt bath furnaces to meet individual re- Less handling and lower labour costs 


quirements. For further information, or a Uniform results 


or details of Cassel” salts and standard 
f ; B Automatic control of time and temperature 


types of furnace, consult— 
B® Elimination of fume and dust 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 
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Toledo 


Bars are being supplied to several 
famous vehicle manufacturers, and 
our new plant has capacity to supply 


more. May we have your enquiries? 


WE ARE ALSO THE 
MANUFACTURERS OF 


KANTLINK 


SPRING WASHERS 


TWS 47 
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All our Tool Steels are the result of ex- 
haustive research and those here described 
are recommended as ideal for use in the 
modern tool room. 


(K{E) 970 


This type of 2% Carbon — 14% Chrome 
Tool Steel is recommended for exceedingly 
high duty work such as the blanking of Hard 
Steels, Stalloy and kindred laminations in 
Silicon Iron and for many other tools where 
high duty and long service are desired. It 
constitutes probably the greatest advance in 
tool steel production since the invention of 
High Speed Steel. After hardening, the 
temper may be drawn over a much wider 
range than is permissible with ordinary alloy 
tool steels. 


595 


A Super Oil-hardening Tooling Steel emi- 
nently suitable for Reamers, Taps, Gauges, 
End Mills, Broaches, etc. Supplied in the 
well-annealed and easily machinable con- 
dition. Possesses admirable hardenability in 
thicker sections, combined with minimum 
distortion and maximum toughness. 


(KXE) 672 


Known universally as ** The Blue Line Dic 
Steel,” this Oil-hardening General Tool 
Room Steel combines excellent hardening 
propertieswith good durability, homogeneity, 
ease of machining and minimum distortion. 


(K\E) 637 


The perfect Low Temperature, Oil-hardening, 
Non-shrinking Tool Steel for Ring Gauges, 
etc., where final grinding is not possible and 
where minimum distortion is required. 


Other specialities include high grade High Speed and Stainless Steels as Forgings, Wire and Bars, black rolled or precision ground to the fines limits 


Photographs by courtesy of Sharpe and Wright Ltd., Hove 
Supplied in the form of hot rolled bars, precision ground bars or as forgings 
LET US HELP YOU WITH YOUR TOOL ROOM PROBLEMS 


CARLISLE STEEL WORKS - SHEFFIELD - ESTABLISHED 1625 


London Stock Warehouse: 
4 Pembridge Mews, Notting Hill Gate, W.11. Tel: Bayswater 7761 
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Toledo Woodhead ‘Bplined Torsion 


Bars are being supplied to several 
famous vehicle manufacturers, and 
our new plant has capacity to supply 


more. May we have your enquiries? 


WE ARE ALSO THE 
MANUFACTURERS OF 


KANTLINK 


SPRING WASHERS 


TWS 47 
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All our Tool Steels are the result of ex- 
haustive research and those here described 
are recommended as ideal for use in the 
modern tool room. 


(KXE) 970 


This type of 2% Carbon — 14% Chrome 
Tool Steel is recommended for exceedingly 
high duty work such as the blanking of Hard 
Steels, Stalloy and kindred laminations in 
Silicon Iron and for many other tools where 
high duty and long service are desired. It 
constitutes probably the greatest advance in 
tool steel production since the invention of 
High Speed Steel. After hardening, the 
temper may be drawn over a much wider 
range than is permissible with ordinary alloy 
tool steels. 


(KYE) 595 


A Super Oil-hardening Tooling Steel emi- 
nently suitable for Reamers, Taps, Gauges, 
End Mills, Broaches, etc. Supplied in the 
well-annealed and easily machinable con- 
dition. Possesses admirable hardenability in 
thicker sections, combined with minimum 
distortion and maximum toughness. 


(KXE) 672 


Known universally as ** The Blue Line Dic 
Steel,’ this Oil-hardening General Tool 
Room Steel combines excellent hardening 
propertieswith good durability, homogeneity, 
ease of machining and minimum distortion. 
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The perfect Low Temperature, Oil-hardening, 
Non-shrinking Tool Steel for Ring Gauges, 
etc., where final grinding is not possible and 
where minimum distortion is required. 


Other specialities include high grade High Speedand Stainless Steels as Forgings, Wire and Bars, black rolled or precision ground to the fine st limits 


Photographs by courtesy of Sharpe and Wright Ltd.. Hove 
Supplied in the form of hot rolled bars, precision ground barsor as forgings 
LET US HELP YOU WITH YOUR TOOL ROOM PROBLEMS 


CARLISLE STEEL WORKS - SHEFFIELD - ESTABLISHED 1825 


London Stock Warehouse: 
4 Pembridge Mews, Notting Hill Gate, W.11. Tel: Bayswater 7761 


AUTOMOBILE ENGINEER, December 1952 


H 
: / >» 
ON ( Cc 'D 
53 


SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER ENGLAND : 
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Rubber-bonded-to-metal mountings provide the most effective and economic method of damping 
vibration. But the design must be right and the bond beyond question. You can be sure of both at 
Andre where the technical service and production facilities of a company specialising in bonding and 
moulding rubber are at your service. Our Technical Department welcomes the opportunity to 


co-operate in the development of new applications of engineering rubber. 


Write for a copy of “El ic Engi ing E les’'—a photographic record 
of the wide range of rubber and rubber/metal components produced by ANDRE. 


A selection of Rubber- 
bonded-to-metal mount- 
ings and bump stops 
manufactured by Andre. 


(A SILENTRELOC COMPANY) 


KINGSTON BY-PASS, SURBITON, SURREY 


Telephone: Elmbridge 6580 grams 


ie : Thies acres of speciatised Rubber Tochnology 
AMBRE RUBBER COMPANY LimivreD 


ELECTRIC 


DOOR ACTUATING GEAR 


SAFEST! 
SIMPLEST! 
STURDIEST! 


In addition to improving safety. excluding draughts, and 
the generally recognised merits of power actuated doors. 
C.A.\V. equipment offers the following advantages: 

Simple. robust and light in weight 

Applicable to folding or glider doors 

Compact — easily housed in normal header box 

Low initial cost 

Easy to install—-no pipework necessary 

Independent of braking system 

Safety interlocking devices easily incorporated 

Low current consumption 


Slipping clutch prevents injury or damage 


Typical 


Low maintenance costs 
on accelerator 


pedal. 


Injection and Electrical Equipment 
TON, LON w. 3 


@ 174-499 
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DD 


Trade Mark granted 
to Daniel Doncaster 
1778 


calling workmen by 


It was a source of pride to the good 
Victorian master that he should know his 
workmen well and by their names, Jack, 
Sam or Jim. Nor was the gratification one- 
sided, for Jack took equal pride in know- 
ing * Mr. John,’ not as a remote stranger, 
but as one to whom he could always put 
his views and sometimes take his troubles. 
Need we in these days deplore such 
harmless snobbery? Certain it is that, of 
the five generations of Doncasters who 
have carried on the firm since 1778, three 
took pride in calling their every man by 
name, and every man in turn knew and 
respected the Doncaster of the day. 
From the turn of the century, and with 
each succeeding decade, development in 


the Doncaster business of forging and 


their Christian names 


treating steel became so rapid that new 
faces appeared more quickly than human 
recognition could take them in. But the 
spirit remains — that of a concern of 
individuality, character and family Quaker 
tradition, with a strong personal contact 
between management and men, augmen- 
ted now by the fact apparent that there is 
‘room at the top.’ Of the eight present 
directors, two are from the Doncaster 
family, two came from outside, and four 
started in offices or works as boys or 
young men without family connection or 
influence beyond their own worth. 

We welcome correspondence from Careers 
Masters of every kind of school, technical and 
other colleges, and from University Appoint- 
ments Bureaux, as well as from parents, on the 


interesting and progressive opportunities we 
have to offer to young men. 


DONCASTERS <> 


i778 DPD 


DONCASTER & SONS LIMITED - SHEFFIELD 


FORGINGS . DROP FORGINGS . HARDENED STEEL ROLLS « HEAT TREATMENT 


DD 


DANIEL 


AUTOMOBILE ENGINEER, December 1952 


DAVID BROWN 


are making 
sure with HARPER 


Back axles for the 
David Brown Tractor 
have to stand up to 
the arduous work de- 
manded of them by 
the farmer. Another 
example of how 
famous firms rely on 
Harper quality. 


and 


Harper-Meehanite 
Castings 


Harper quality covers grey iron and 
Meehanite castings, and also metal pres- 
sings, machining, enamelling and other 
finishes and sub-assembly work. 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. oy La 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS WILLENHALL WILLENHALL 


LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, S.W.1. Tel: TATE GALLERY 0286 %, > 
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Increasing speeds are imposing conditions 
of increased severity on ball and roller 
bearings. But the changing conditions are 
being fully met by improvements to 
materials, design and workmanship. 
It is significant that Hoffmann are being 
used for most modern racing cars and 
numerous standard production models. 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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e Motor 

uses of ‘‘Trubri 
Wire, quite ap; 
Mild Carbon § 
which 
and Motor 


ARTH 


STRUBRITE” § 


ALSO AT CROWN 


try is anothe P 

Steel in ‘the form of Cold Rolled and 
already well established uses of Bright 

, Bright Steel Bars and High Strain Wires, 


Phone : Sheffield 36931 (10 lines). 
€ 890-2 
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1S 
UR & SONS. LIMITED 
RKS MEADO HALL’ Nr. SHEFFIELD 
WORKS, BESSEMER ROAD, SHEFFIELD 9 


Test bench for final test of dynamas at C.A.V. Lid. 


How much time does testing take? 


Testing will always be an important, though unproductive, aspect of 
factory production. And, because it is unproductive, it should occupy 
the least possible time consistent with accuracy. In your works, are 
your test methods as quick and foolproof as they might be ? There are 
many improved electrical test methods which can offer you faster, more 
certain non-destructive testing, which can be operated by the unskilled, 
and which are suitable for single or multiple tests. It might pay you to 
investigate these ways to make the efficient use of electricity increase 
productivity. 


WHERE TO GET MORE INFORMATION 
Your Electricity Board will be glad to help you get 
the utmost value from the available power supply. 
They can advise you on ways to increase production 
by using Electricity to greater advantage — on 
methods which may save time and money, materials 
and coal, and help to reduce load shedding. Ask 
your Electricity Board for advice: it is at your 
disposal at any time. 


Electricity for PRODUCTIVITY 
é n y OV Issued by the British Electrical Development Association 
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Not quickly does the master thatcher learn his ancient art. Many 
patient years — some would even say generations — of apprenticeship must be served before the 
laying of one perfect roof of straw or reed. In contrast, the art of making tubes is comparatively 
new. But Tru-Wel Tubes already have behind them a full generation of steady progress towards 
perfection, and many of their users are kind enough to call them almost perfect now. 

Tru-Wel’s uniformity of strength, concentricity, wall thickness and composition is precisely what 


every assembly line requires. 


Tru-Wel Electrically Resistance Welded 
Stee! Tubes 
Supplied in straight lengths from }” o/d 
to 48° od in gauges 22 to 6, or manipu- 
lated to your special requirements. 


TUBE PRODUCTS LTD., OLDBURY, BIRMINGHAM 


Tru-Wel Sta‘nless Stee! Tubes 
in straight lengths $" to 2” o/d in gauges 
20 to 12 or manipulated to measure, are 
made from most Austenitic Nickel 
Chrome Steels and some Ferritic Nickel- 


free steels 


A a) COMPANY 
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CONTRACT HONING 


We have the facilities and would be pleased 
to receive enquiries for Honing work from 
14 in. to 24 in. dia. by 20 in. long and 24 in. 
to 6 in. dia. by 44 in. long. 


* Made in Great Britain 


224 HONING 
MACHINE 


THE 
SOLUTION 
TO YOUR 
FINISHING 
PROBLEM! 


Putting uniform surface control 

and dimensional accuracy within 

ten-thousandths of an inch on a 

preduction basis is one way to cut manufacturing costs. The 

Barnesdril 224 Horing Machine provides this high speed produc- 

tion method for controlling accurate stock removal and uniform 

surface finish in the same operation. Applied to either internal or 

external diameters, metal parts requiring accurate, smooth, surfaces and 

tolerances for straightness and roundness, can be mass-produced with 

assured quality control and a minimum of time and expense. 
High production rate in Honing Cylinders can be obtained. 

Machine has 25” stroke and can hone up to 5” diameter. Write for our 

latest booklet—‘‘The Honing Process’’. 


DEVONSHIRE HOUSE, VICARAGE CRESCENT, 


GASTON E. MARBAIX LTD BATTERSEA, LONDON, Wii 
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RADICON WORM REDUCERS 


We tan supply from stock a comprehensive 
range of assembled units of most of the 
standard ratios of 2%, 3 and 4 RHU 


THESE ARE IMMEDIATELY AVAILABLE 


Quick deliveries for standard ratios up to 14 
RHU can also be made and a Radicon Worm 
Reducer can be over to you in a matter of 
a few days 


DAVID BROWN & SONS (HUDDERSFIELD) LTD 


A DAVID BROWN COMPANY 
PARK GEAR WORKS HUDDERSFIELD 
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Cylinder Block 
Weight 633 Ibs. 


Hlustration by courtesy of 
Messrs. Oownler Co. 


Cylinder Head 

Weight 143 Ibs. 

Mlustration by courtesy of 

Messrs. John |. Thornycroft & Co. Lid 


Weight 90 Ibs. 


IMustration by courtesy of 


METALS LTD 
Coventr y 


TELEPHONE. COVENTRY 8903) (6 LINES TELEGRAMS. STERMET PHONE COVENTRY 


Also Manufacturers of Sand and Gravity Die Castings in Aluminium and“ ELEK TRON ”’ Magnesium Alloys 
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Brake 
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FOREMOST 


HE name CAPASCO has been permanently associated with the 


development and perfection of Heavy Duty Moulded Brake 


Linings right from the start. CAPASCO pioneered the way, and is 
still leading this highly specialised field. CAPASCO Moulded Brake 
Linings are daily proving their efficiency and reliability under the 


most arduous conditions and in all forms of Transport. 


+ 
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Press Moulded Homogeneous 
Structure 


High Mechanical and Impact 
Strength 


Rapid ‘Wet’ Recovery 
Extreme Resistance to 
Frictional Fade 


Dimensional Stability 


* 


* 


+ 


Uniform Wear to ‘Wafer’ 
Thickness 


Impervious to Oil and Grease 
Non-Abrasive to Brake Drums 


Suitable for Medium and Heavy 
Duty Application involving 
High Temperatures 


Phone : GROSVENOR 6022 P.B.X. Grams: 


“INCORRUPT, LONDON” 
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BN EATON TWO-SPEED AXLES IN TRUCKS TO-DAY 


OVER ONE 

Ra 

Lnslae 

: 
— — ae : 

— 
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ET MORE 


out of your machines 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 


SHEFFIELD + ENGLAND PHONE: 24137 (5 LINES) GRAMS : PROELLS - SHEFFIELD 
LONDON OFFICE : TERMINAL HOUSE, LOWER BELGRAVE STREET, S.W.1 Phone : SLOANE 2111 (4 lines) : Grams; PROELLS KNIGHTS LONDON 


DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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The numerous critical stages in 
making good clutch discs are 
our exclusive worry. If there 
were ten times as many the fact 
would remain that you, the user, 
are interested only in the final 
result. But because you may 
sometimes wonder why DON- 
FLEX Clutch Discs are just that 
little bit better, we are taking 
you behind the scenes. . . 


Here, we are making sure of 
precision in production by making 
and maintaining our equipment in 
our own engineering shops. 


SMALLE PARKES 


be sure of DON-FLEX. 


An obvious thing to 

do? Precisely .. . the 
pains which we take over even the most 
obvious things mean that you can always a 


PROOUCT 


DEPOTS AT 


(Towns & Telephone Nos.) 


BIRMINGHAM 4 Aston Cross | 447 
COVENTRY ... ... ... Coventry 64914 
EDINBURGH |... Central 4234 
3813 
GLASGOW C2... Central 4595 
Central 52072 
LEYTON... Leytonstone 6068 
LIVERPOOL | ces Roya! 125! and 5202 
MANCHESTER Blackfriars 0596 
NEWCASTLE-ON-TYNE 2 

27142 and 27942 
NOTTINGHAM... 43846 
SOUTHAMPTON ... eo 71276 
STOKE-ON-TRENT soe eee 44021 
WIMBLEDON 42489 


to he gure 


Republic of Ireland: 
DUBLIN, 35 Westland Row. 66597 


SMALL & PARKES LIMITED - MANCHESTER 9 


LONDON: 76 VICTORIA STREET, S.W.I 


DF/2 
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CLAYTON DEWANDR 


Installations in London wa 

and the Home Counties, by ; i 
UNIVERSITY MOTORS LTD. ail 
Lots Road, London. S.W.10 


24pt. 36pt. 


4 | @ ADAPTABLE AS SHOWN IN DIAGRAM, 
@ FULLY AUTOMATIC, 
-_ @ BELT DRIVE. 


24pt.with AP/VAC. Valve. |36pt. with AP/VAC. Valve. 


YT 0 
PENAN DRE C0 yyy 
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Constructed on the Silentbloc principle 
with a self-forming flange for extra-snug 
fitting and less wear these bushes ensure 


maximum efficiency at lowest cost. 


Right: Flangeless Taper Bush 
sectioned to show construction. 
In the housing flanges develop 
under compression. 


* After exhaustive testing Ford 
Motor Company Ltd. now fit 
Silentbloc Flangeless Taper Bushes 
in the I.F.S. of the ‘* Consul” 
and Zephyr Six”. 


Left: Front Suspension 
of the ‘‘Consul’’ and 
Zephyr Six’”’. 


Flangeless Taper Bushes and 
Frustacon mountings provide the 
first complete and scientifically 
designed rubber insulation 
between wheel and body. 


LTD 


VICTORIA GARI 
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Coke Ovens at the Margam Works of 
The Steel Company of Wales Limited, Port Talbot 


produce the extra coke required for the newly built and bigger 
Blast Furnaces at Margam Works, 90 new ovens have been 
installed. Together with the 54 ovens erected in 1939 these produce 
15,000 tons of coke per week requiring some 22,000 tons per week 
of coking coal from the local Welsh Valleys. Coke Oven gas from this 
plant is used for heating purposes in the Margam and Abbey Works 
and a substantial amount is also supplied to the Wales Gas Board 
for use in the surrounding area. 


HOME SALES EXPORT SALES 
(Mild Steel Flat Rolled Products) ’ (Mild Steel Flat Rolled Products) 
RTSC HOME SALES LIMITED a RTSC EXPORTS LIMITED 
47 PARK STREET, LONDON, W.1 47 PARK STREET, LONDON, W.1 
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S.G. Tron has 


allthisand * 
Rigidity 
Resistance to corrosion lity 


Although cast iron is such a useful material, its lack of strength and its 


brittleness have hitherto been serious limitations. But now the field of use- 


fulness has been greatly extended by the introduction of a new type of cast 


‘iron in which the flake graphite, the weakening constituent, is replaced by 


spheroidal graphite. In the tensile test, the Spheroidal Graphite Irons have 


: a definite yield point preceded in the stress-strain diagram by the same kind 


of straight line relationship as is found in steels. 


Minimum properties which may be expected from three grades of §.G. iron in 


commercial production are as follows :— 


Maximum Stresst.s.i.| Yield Point t.s.i. | Elongation per cent. 


Pearlitic 37 min. | 27 min. | min. 
Pearlitic/Ferritic 32 min. 24 min. 5 min. 
27 min. 20 min. 10 min. 


FLAKE GRAPHITE IRON 
(UNFICHED) 100 


Ferritic 


The process is the subject of patents and patent applications and the Mond Nickel 


Company Limited has granted a number of manufacturing licences. For the names of 


suppliers of S.G. iron castings write to :— 


THE MOND NICKEL COMPANY LIMITED Q 


SUNDERLAND HOUSE - CURZON STREET: LONDON - Wl 
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Ease of casting 
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Good finish 
Accuracy of shape - 
Good machinability 
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Dunlop Flexible Pipes put an end to pipe 
difficulties. Consider some of the prac- 
tical advantages which they offer: 
durability and high fatigue-resistance, 
resulting from special Dunlop design 
and the traditional quality of materials 
and workmanship; short end-fittings 
that offer ease of installation; secure 
end-fittings that cannot be shifted by 
internal pressure. There a:e many types 
of coupling for original fitment or 

_ replacement, and, of course, high, 
medium, and low pressure ranges. The 
Dunlop Technical and Consultative 
Service is ready to advise you on all 
application problems. 


fit 


DUNLOP 


DUNLOP RUBBER CO. LTD., FOLESHILL, COVENTRY 
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Precision Cast 


for speed 


and efficiency 


MAZAK 


The Stromberg carburettor of the Sunbeam-Talbot is a fine example of pressure die casting in 
the modern motor car. It is of course cast in MAZAK, the metal that ensures accuracy of 


detail and high performance. Based on zinc of 99°99+°. purity, MAZAK is ideal for the rapid 


and accurate production of die cast car components. 


UC OF THE CONTOUDS TED ZINC CORPORATION 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED - 37 DOVER STREET - LONDON .- W.I 
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Jonas Woodhead 
& Sons Ltd 


Kirkstall Road, Leeds, 4 


also fabricated 
1, is controlled 


oks normally used in 
h laminated drawbar 
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‘push and pull’ type and 
stde grooves to locate the 


abri 
rolled steel, 


F 
by a tension type coil spring. The 


drawbar spring 1s of the conventional 


laminated 


has four 
hook assembly to the bracing plate 


designed 
op-forged he 
from flat section steei 


conjunction Wt 


jigs and the 


springs. 


dr 


The WOODHEAD Patent Towing Hook and Spring 


Se 
ose 
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‘“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


POSSILPARK GLASGOW 
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Desert Grit 


The fleet of Thornycroft “Mighty Antars’’ used by the Iraq Petroleum Company to lay 
a pipeline to the Mediterranean Coast were fitted with Hardy Spicer propeller shafts and 
universal joints. To carry such immense loads over desert roads, travelling perpetually 
in a cloud of dust and grit, would tax the strength of the toughest vehicle. Hardy Spicer 
—specialists in motor transmission, have designed shafts and couplings which send racing 
cars hurtling round tracks at 150 m.p.h., drive coaches and lorries up mountain passes, ea 
and now, their latest achievement, to keep a fleet of heavily laden “Mighty Antars” | 
rumbling across the desert. 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


HARDY SPICER LIMITED. (A Birfield Company), WITTON, BIRMINGHAM, 6 
HARDY SPICER (AUSTRALIA) PTY. LIMITED, SOMERS STREET BURWOOD, €E.13, VICTORIA, AUSTRALIA 
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Croup COMPONENTS 


MANUFACTURERS to the MOTOR TRADE 


RUBERY, OWEN & CO. LTD., DARLASTON, SOUTH STAFFS. 


Chassis frames (Commercial and Public Transport Vehicles. Cars 
and Caravans). 

Axle casings. Light and Heavy Duty. 

Car wheels and discs. 

Petro! tanks (Cars and Commercial Vehicles). ? & 
Caravan and trailer axles. 
Valve covers, sumps, brake drums and all cyp@s of Deep drawn 
automotive Pressings. 

Bolts, nuts, studs and all bar products. 


RUBERY, OWEN LTOD., BRITANNIA WORKS, PAYNES 
LANE, “COVENT 
Medium automotive pressings of all types. 


ae, OWEN & CO. LTD., WHITEGATE FACTORY, 
REXHAM, NORTH WALES. 
Stores org metal 
etc 

RUBERY, OWEN (WARRINGTON) LTD., CLEVELEYS ROAD, 

WARRINGTON. 

Front and rear axle assemblies. 
Sole British manufacturers of the “ Eaton '’ two-speed rear axle. 


shelving, racks, bins, lockers, 


MOTOR aca (COVENTRY) LTD., HOLBROOK LANE, 
COVENTRY. 
Car bodies, panels and wings. 
Commercial vehicle cab bodies. 
RUBERY, OWEN & KEMSLEY PTY. LTD., FINSBURY, 


SOUTH AUSTRALIA. 
Automotive wheels, frames, axle casings and pressings. 


COMMERCIAL VEHICLES PUBLIC TRANSPORT VEHICLES CARAVANS 
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AUXILIARY: 
GEAR-BOXES 


These gear-boxes are built for heavy-duty 
behind large four and five-speed main trans- 
missions such as the Fuller 4B-86 and 5A920, 
and are fully proved in service amounting in a 

many instances to 200,000 to 300,000 miles. The 3A92 


Conventional trunnion mounting or front stud mounting optional. 
The 3A92 can be equipped with the improved top-mounted power 
take-off, replacing the standard flat top cover, or with a power take- 
off gear provided on the countershaft to drive a side-mounted 


power take-off. 


These boxes have helical gears mounted on long bushings, all changes 
beino made by jaw-type clutches. 


Gear ratios : 
3A92—Overdrive .. .. .. .. 7 
Direct 
A92 — Direct 
Reduction 2. 
2B92 — Direct I: 
Reduction»... 1.313: 
Exclusive European Representatives 
AUTOMOTIVE PRODUCTS COMPANY LTD., 


Brock House, Langham Street, London, W.1I, England 
Telephone : Langham 2527 


= 
FOR HEAVY DUTY3F 
REE- 
7 


Why YOU 
should fit 
the M.M.D. 


Clevis... 


POSITIVE GEAR CHANGE LINKAGE 
. Positive linkage allows a more positive gear change 
and the M.M.D. Spring Loaded Clevis Joint 
is the perfect solution to the problem of 


“sloppy '’ remote control gear change assemblies. 


| 
| 


Wear, slack and rattle on all mechanically 
operated linkages, can be eliminated 


throughout the life of the car, with the aid of 


this rationalized clevis design. Available 


to suit all requirements of the Motor Industry. 


Photograph by courtesy of 
The Standard Motor Co., Ltd. 


MIDLAND MECHANICAL DEVELOPMENTS LTD. Loos 


PARKER STREET WORKS - PARKER STREET « BIRMINGHAM 16 
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production— 


Process Heating 


FURNACES INFRA RED ~°HIGH FREQUENCY 


~ 


~ 


@ Bold thinking about bigger production de- Furnace Plant 


mands new methods of heat treatment. G.E.C. 


electric process heating ensures maximum output 


and true economy. The many heating equipments 


in its range are clean, safe, simple to operate and 


heat rapidly to constant correct and controlled 


temperatures. Its versatility is being proved 


every day. 


@ Its applications are many: for heat treating 


steel, setting resin glues, drying paint, and 


G.E.C. CARBO-NITRIDING EQUIPMENT 
. numerous other processes. One example, is G.E.C. 


This equipment gives freed istorti 
carbo-nitriding equipment, of use in the Aircraft Pe ee 


and uniformity of hardened case in the 
and Motor industry for case-hardening steel, charge, with consequent improvement in wear 


resistance. 


a G.E.C. has had many years’ experience in the Carbon and nitrogen are introduced into the 


‘ . . surface of the steel at a temperature normally 
design and construction of heating plant. The between 800°C and 875°C. The steel is then 


Company’s specialists welcome opportunities to cooled at the rate required to give the desired 
properties. This plant can be adapted to many 


discuss potential uses with engineers and 
types of charge by varying the carrying arrange- 


metallurgists. ment inside the enclosures. 


@ELECTRICITY ENSURES TRUE COAL ECONOMY 
THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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Making things 
SMOOTHER 


Metalastik resilient engine 
mountings, perfected by long 
development dating back to the 
pioneer days of floating power, are fitted by the 
majority of diesel vehicle makers. 
Metalastik torsional vibration dampers — out- 
standingly simple and free from mechanical friction, have a wonderful 
record for effectiveness in reducing vibration and _ eliminating 
crankshaft breakage. 
Metalastik Ultra-Duty bushes are used extensively in a great variety of 
applications, such as radiator mountings, stabilisers, fuel tank and 
battery suspensions,.-and a development—the ‘Metacone’ cab and 
body mounting—greatly reduces body-wracking stresses arising from 
chassis deflection. 
Metalastik Heavy-Duty shackle-pins eliminate metal-to-metal contact 
and avoid the need for lubrication. More than a quarter of a million 
are in use, with outstanding success. 

Metalastik couplings are also made to permit misalignment 

or to give torsional flexibility for smoothing the drives of 

dynamos etc. The foregoing components, and many others, all 
incorporate the famous Metalastik rubber-to-metal weld. 


METALASTIK LTD., LEICESTER 


jond 
otastik 
One of our many engine mountings A}, 
" 
fay 


White metal . . . Copper-lead . . . Tri-metal . . . Half-bearings . . . Bushes . . .? 


(We make them all) Motor cars and commercial vehicles, petrol engines and diesel 


engines, ships and buses and mowing machines ... (We fit them) 


(and years later, re-fit them !) 


THE GLACIER METAL COMPANY LIMITED, ALPERTON, WEMBLEY, MIDDLESEX 
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according 


to 


Cocker 


and 
COCKER BROS LID 


FITZALAN WORKS - SHEFFIELD 9 - TELEPHONE 41188 
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SKEF KO BEARING CO,, 


Pioneers... 


The story of SKF is one of continuous 
achievement. More than 40 years ago SKF 
was first in the field with the double row self- 
aligning ball bearing and in 1920 developed 
the first double-row self-aligning roller bearing 
(the spherical roller bearing), which today plays 
a key part in modern engineering development. 
Much pioneer work has been done in solving 
such problems as the relation between load, 
speed, and bearing life, as well as the elastic 
properties of bearings and their static carrying 
capacity. Methods of mounting and lubricating 
bearings and of controlling the accuracy of 
shafts and housings have been developed, to- 
gether with the necessary tools. The list is a 
long one, yet &#F continues to pioneer... 


LTD LUTOR, 
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Engine Deposits 

LTHOUGH it is generally recognized that engine 

deposits have an adverse effect on engine efficiency, 

there is probably insufficient realization of (a) the 

degree of power loss that deposits can cause, and 

(b) the manner in which engine design influences the losses. 

In this connection, some investigations recently carried out 

in America to determine how much power loss is occasioned 

by deposits have considerable interest. In any given 

engine the deposit power loss is determined largely by the 

= conditions, which it is not practical to control 
ully. 

The deposits are, of course, products from the fuel and 
the lubricant. However, although the compositions of the 
fuel and the lubricant can affect power loss, there is now 
little significant difference in this respect between the 
majority of commercial grades. Research is now being 
carried out on the fuel lubricant phase of the deposit 
problem, but there is no evidence of any developments that 
will be commercially applicable in the near future. For 
the time being, therefore, deposit power losses can be 
reduced only by changes in engine design. 

Investigations already carried out have clearly proved 
that certain combustion chamber designs are much better 
than others in minimizing deposit power losses. The 
available evidence also suggests that the designs giving the 
better results at present will be more favourably affected by 
any improvements that may be made in fuels and lubricants. 

A series of tests carried out under carefully controlled 
conditions showed significant differences between engines 
of different design. One rather remarkable fact that 
emerged from these tests is that there is no direct correlation 
between power loss and deposit weight pet cubic inch of 
engine displacement. On the contrary, an L-head engine 
showed a 10 per cent power loss for 0-3g of deposit per 
cubic inch of engine displacement, whereas an overhead 
valve engine showed only three per cent power loss although 
the deposit ratio was one-third greater. A second design 
of overhead valve engine with a similar deposit displace- 
ment ratio showed five per cent power loss. 

Data have also been obtained for the average loss in 
acceleration as a result of the deposits. In these tests, two 
designs of L-head engines showed average losses in 
acceleration 2-2 and 2-5 times greater than the average 
losses for an overhead valve design. In fact, the investi- 
gations have shown that the effects of deposits on power 
losses are three times as great in some current engine 
designs as in others. 
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There seems to be no doubt that two-thirds of the power 
loss due to deposits is the result of a reduction in airflow 
caused by physical and thermal restrictions. In most 
automobile engine designs the danger of physical res- 
triction is negligible. It could however, become a serious 
factor in designs with compact combustion chambers and 
large inlet valves. In such designs care must be taken to 
provide adequate clearance between the wall and the inlet 
valve to ensure that normal deposit build-up will not 
restrict the flow of the charge. 

Thermal restriction of the charge owing to deposits is a 
much more potent factor. It occurs in differing degrees in 
all engines. The deposits cause thermal restriction by 
transferring heat, absorbed during the combustion and 
exhaust portions of the engine cycle, to the incoming 
charge and thereby reducing the weight of the charge that 
enters the cylinder. It may therefore, be reasonably 
assumed that the amount of surface area to which deposits 
can adhere may be an important factor in affecting the 
power loss due to deposits. In fact, tests show that there is 
a general tendency towards an increase of power deposit 
loss as the surface area engine displacement ratio increases. 
For example, L-head engines have a higher ratio than 
overhead valve engines and usually suffer greater power loss. 

However, the surface area engine displacement ratio is not 
the only factor involved. This was proved by tests on two 
overhead valve engines of different design but having 
approximately the same ratio ; the power loss on one was 
2-5 times greater than that on the other. An important 
factor is the location of the deposits in relation to the 
incoming charge, and tests show that deposits in the head 
cavity have the greatest effect per unit weight. Such 
deposits comprised only 30 per cent of the total weight, yet 
caused 45 per cent of the power losses. In contrast, 
deposits on the block, piston and valves comprised 40 per 
cent of the total weight but were responsible for only 25 
per cent of the power loss. ‘ 

These tests show that combustion chamber design is 
probably the most important single factor in determining 
engine efficiency in service. Differences between designs 
may not be apparent in new engines, but as service proceeds 
and deposits build up there may well be appreciable 
differences in power losses. The design features to be 
incorporated to minimize power loss through carbon 
deposits are :— 

(1) The charge must be introduced into the cylinder in 
such a way that there is minimum contact with the 
deposit-coated surface ; otherwise it will be heated 
and there will be a reduction in volumetric efficiency. 
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(2) There should be adequate open areas adjacent to the 
inlet valve to ensure that deposit build-up will not 
cause physical restriction to the flow of the charge. 

(3) The combustion chamber surface area engine dis- 
placement ratio should be low. 

Fuel charges now account for a much higher proportion 

of total operating costs than they did before the war, and all 

the available evidence suggests that the prices of fuel will 
tend to rise rather than fall. As a result, fuel costs are now 

a very important factor so far as sales are concerned. It is 

therefore essential that the possibility of increasing engine 

efficiency by reducing deposit power losses should be very 
carefully studied. 


Graduates and Engineering 


RAVE doubts are expressed in some quarters as to 
whether the automobile industry is attracting univer- 
sity-trained entrants either in sufficient numbers 
or of the desirable quality. Indeed, similar doubts 
are expressed in connection with engineering industry in 
general. If these views are correct, it is important to 
investigate why engineering as a career is failing to attract 
men with reasonably high academic qualifications. It is 
also necessary to consider what type of men are required. 

In this connection the views of Lord Hives, chairman and 
managing director of Rolls-Royce Ltd., must command 
respect. His opinions were expressed in an address entitled 
What Industry expects from the Universities. In the 
course of this address, Lord Hives said :— 

“We do not expect the universities to turn out ready- 
made technicians, designers, metallurgists or chemists. 
They cannot do so. We do expect them to turn out men 
who are capable of thinking—men who have received the 
basic training in the fundamental sciences essential to their 
future work ; whose brains have been trained to tackle 
problems ; men, who, of their own initiative can follow a 
problem through, step by step, logically taking advantage 
of previous experience on allied work.” 

Lord Hives has certainly stated the rub of the problem 
succinctly so far as the type of man is concerned. A mind 
that has been trained to think logically and to see a problem 
in relation to its context and not as an isolated phenomenon 
should be the hall-mark of a university-trained man. Such 
a man, if he has a sound knowledge of engineering funda- 
mentals, can quickly adapt himself to the special needs of 
whatever industry he enters. 
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If men of this type are to be attracted, two questions must 
be considered : what are the immediate and what the long 
term prospects? Frequently, the immediate prospects 
decide. There is no doubt that the man proceeding 
straight from the university into industry is a learner who 
has to be taught to apply his academic knowledge. So far 
as the employer is concerned, his immediate value is less, 
and usually much less, than that of men of the same age 
who have had the more usual training, comprising practical 
work and technical college studies carried out concurrently. 

Unfortunately, many graduates consider that the 
possession of a degree entitles to a much higher initial rate 
of pay than will be warranted by the services they can 
perform until their academic training has been supple- 
mented by practical training in industry. That an employer 
should justifiably attempt to correlate the wage or salary 
with the economic value of a man’s services is considered 
normal for all men without academic qualifications, but 
many newly graduated men think that different standards 
should apply to them. This is one reason why many 
graduates refuse to enter industry. It is probable that 
industry is not the loser through this. 

Long term prospects are necessarily unpredictable. To 
begin with, the number of senior posts carrying both great 
responsibilities and high remuneration, is limited. At the 
same time, competition for them is keen, and there is no 
guarantee that technical competence alone will be sufficient 
to fill them adequately. In fact, for many of the higher 
appointments in industry, character is of greater importance 
than purely technical qualifications. 

Although it is important that the automobile industry 
should be able to attract men with academic qualifications, 
this should not be done at the expense of others. There has 
been in recent years a tendency, fortunately not widespread, 
in some organizations to exclude all except graduates from 
appointments to the highest rank of technical executives. 
There should be no bar other than lack of ability to prevent 
a man from reaching a high position. If an increasing 
number of university-trained men enter industry, it is only 
to be expected that eventually they will hold a more than 
proportionate number of the highest positions. Should this 
not occur it would be evidence that the universities are 
failing in their purpose. Nevertheless, in the past, industry 
has drawn much of its strength and inspiration from men 
who entered it early and with little academic training. It 
can, and should, benefit in the future from other men with 
the same background. 
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AUSTIN «7 STRUCTURAL DESIGN 
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A Body-chassis Structure Unique Among Quantity Produced Cars 


Austin ‘7’ is unique in that it is 

the only true chassisless vehicle 
in large quantity production. By 
chassisless is meant a vehicle structure 
that does not incorporate any semb- 
lance of a chassis frame. All other 
cars, that do not incorporate a separate 
frame, and which are in large quantity 
production in this country, have at 
least a box-section frame extended 
forwards from the body to carry the 
front suspension and the engine. This 
type of construction, where some form 
of frame is integrated with the body 
structure, is best termed unitary, or 
integral construction. 

Much credit is due to the Austin 
Motor Company for their far-sighted- 
ness in venturing into hitherto 
unexplored fields of design in order to 
obtain greater structural efficiency than 
has been achieved before. Because of 
its efficiency, this type of construction 
is likely, eventually, to be universally 
adopted. This may, however, only be 
true of the relatively distant future, 
since there is much to learn about the 
technique involved in the use of thin 
gauge sheet metal in motor vehicle 
structures. 

Generally speaking, the structure 
consists of two side members, extend- 
ing the whole length of the vehicle, 
between which there are three main 


Te structural design of the 


cross members to take the vertical load. 
There is one other cross member at 
the front which, together with the two 
additional front side members, forms 
a portal frame to take side loads at the 
front end. The ingenious feature of 
the design is that almost all these 
members are essential body com- 
ponents and are in no way additions 
to give strength to the vehicle. For 
example, the rear cross member carries 
the rear spring shackle and is formed 
by the boot floor, which is stepped 
down at this point. The second cross 
member from the rear is formed by 
the heel board, and carries the front 
eyes of the rear springs. Further 
forward the toe board transfers the 
vertical loads from the front suspension 
outwards to the side members. In 
addition to its functions as part of the 
structure, the cross member at the 
extreme front end also forms the front 
apron and radiator support. 

Only in the boot can the two side 
members be described as additional to 
the normal body panelling. In this 
compartment each member forms an 
inner panel, with its lower edge spot 
welded to the boot floor and the rear 
wheel-arch, and its top edge to the 
boot lid opening. Forward of the boot, 
this member forms the rear quarter 
trim panel, which is connected by the 
wheel-arch and rocker panel to the sill. 


Chassis-body structure. Except where otherwise stated in the description, all sheet steel components are of 20 s.w.g. 


As can be seen from the illustration, 
the sill section is a complex box shape. 
At its forward end, it overlaps and is 
extended to the extreme front edge of 
the dash side. Throughout its length 
the sill comprises an inner plate rein- 
forced by an outer portion that is 
shaped to accommodate the lower 
edges of the doors and to conform 
with the exterior styling of the body. 
The dash side is extended over the top 
of the wheel-arch and spot welded to 
the front bulkhead, on which the 
radiator is mounted. At its lower edge 
it is spot welded to the wheel-arch, 
while at the wing crown line the upper 
edge is similarly attached to the bonnet 
surround. 


The portal frame 


The portal frame is not intended to 
take any major vertical loads. For this 
reason, it is not a box section, but is 
a wide and shallow channel, with } 
flanges turned downwards at the a 
The side members are 5} in wide and 
the front component is about 6 in wide 
at the centre. Both the side members 
and the front members are of 16 s.w.g. 
En 2A. They are spot welded together 
where they overlap. The base of the 
frame is securely attached to the body 
floor. 

In side elevation, the side members 
are not straight. From the front, they 
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The steering box and idler lever may be interchanged for left or right-hand drive 


slope downwards to a convenient level 
for carrying the wishbone bearings. 
Above these bearings, they are hori- 
zontal for a length of about 12 in, and 
then slope upwards to meet the junc- 
tion between the foot ramp, on the 
front floor, and the toe board. Because 
of this angularity of the member, 
tensile stresses, due to lateral bending 
forces induced in its flanges, will tend 
to straighten it out, while compressive 
stresses, arising from these forces, will 
tend to kink it further. It is therefore 
necessary to support the flanges. This 
is a simple matter at the outer edges, 
where the member is spot welded to 
the vertical face of the wheel-arch, but 
the inner flanges must themselves have 
sufficient inherent strength because 
there is no vertical member to which 
they can be conveniently attached. 
For this reason, an L-section plate 
is spot welded to the inner face of 
the down-turned flange of the side 
member. This gives the member an 
overall depth of 2{in at the front 
suspension attachment point. As the 
L-plate is carried forward, it is reduced 
in depth until it is just deep enough to 
carry the bumper irons. These irons 
are bolted between the L-plate and a 
lug welded underneath the overlap of 
the side member and the cross 
member. From the suspension attach- 
ment point, the lower edge of the 
L-section plate is continued straight 
through to the rear. The overall depth 
is therefore considerable under .the 
forward part of the front floor ramp. 
This depth is perhaps greater than 
necessary if structural strength alone 
is considered. It has been adopted, 
however, for mounting the brake and 
clutch pedals. The stems of these 
components, forward of the toe board, 
are passed through slots in the flat 
upper surface of the side member. 
The attachment of the side member 
assemblies, at the root ends of the 
portal frame, is very sound. The upper 
face of the channel is spot welded 


along each edge to both the ramp and, 
further back, to the front floor. A large 
lightening hole is cut out of the centre 
of the channel beneath the front floor, 
and the member ends where the floor 
is stepped up to form the front seat 
brace. The horizontal bending 
moments at the root of the portal 
frame are therefore taken by a beam, 
composed of the body floor and ramp, 
with its edges stabilized against 
buckling at the rear, by the front seat 
brace and, at the front, by the toe 
board. In order to counter the forces 
tending to tear the inner edge of the 
side member away vertically from the 
junction between the toe board and the 
ramp, an 18s.w.g. angle-section tie is 
welded down the toe board and the 
L-section plate. At the outer edges of 
the members, this function is, of 
course, performed by the wheel-arch. 


Front suspension mounting 

Although, as has already been stated, 
most of the side loads from the front 
suspension are taken on the portal 
frame, a certain proportion of these 
loads, applied through the upper 
transverse link, are distributed partly 
to the portal frame and partly to the 
top of the wheel-arch. This distribu- 
tion of load is effected through a 
vertical channel pressed into the side 
of the wheel-arch and suitably rein- 
forced. The channel acts as a beam 
with its lower end attached to the 
portal frame and its upper end to the 
top of the wheel-arch. So far as these 
loads are concerned, the top of the 
wheel-arch forms another beam 
mounted between the front bulkhead 
and the junction of the dash and toe 
board. The path of the load from the 
upper transverse link is through a 
14s.w.g. pan-shaped pressing, on 
which the shock absorber is mounted, 
to the sides of the channels into which 
the pressing is spot welded. 

Reinforcement is provided for the 
channel sides by 18s.w.g. doubling 
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plates, with flanged inner and outer 
edges. The doubling plates extend 
approximately lin outboard of the 
vertical face of the wheel-arch. This 
reinforcement is necessary because the 
channel cannot be pressed to sufficient 
depth to provide a beam strong enough 
to carry the loads. There is a hole in 
the inner wall of the channel to clear 
part of the shock absorber. The side 
loads from the lower transverse link, 
or wishbone, are taken directly to the 
portal frame through the lugs that 
carry the wishbone bearings. These 
lugs are formed by a channel section 
extending transversely across the 
under surface of the side member and 
welded to it, and are appropriately cut 
away to clear the wishbone arms as 
they move up and down. 

Vertical loads are taken entirely 
through the inner face of the wheel- 
arch. They include the vertical com- 
ponents of the loads at both the upper 
and lower transverse link attachment 
points, as well as those from the spring 
and the bump and rebound stops. The 
inner edges of the lower bearing lugs 
are welded to the L-shaped reinforcing 
plate on the inner flange of the side 
member. At their other ends, they 
are welded adjacent to the outer flange 
of the side member. It is through 
these welds that the vertical com- 
ponents of the lower bearing loads are 
carried into the side member, the 
greater part being taken at the inner 
edge. Each pair of lugs is offset 
outboard of the adjacent side face of 
the vertical suspension channel. The 
vertical loads from the other parts of 
the suspension system are, of course, 
transferred directly to the side walls of 
the vertical channel through the pan- 
shaped pressing that carries the spring, 
shock absorber, and bump 
rebound stops. 

From the suspension channel, there 
are two paths that the loads may take. 
One is directly to the rear through the 
vertical face of the wheel-arch to the 
toe board and thence outwards to the 
main side members of the structure. 
The other is through .the forward 
portion of the vertical face of the 
wheel-arch to the front bulkhead and 
out to the forward extension of the 
main side member over the top of the 
wheel-arch. There is no doubt that 
both paths are followed simultaneously, 
the whole system forming what is 
known as a redundant structure. Tor- 
sional loads on the whole vehicle, due 
to bumps, etc., applied to one wheel, 
are transferred across the structure at 
the front end by both the front bulk- 
head and the toe board, and are 
diffused into the box enclosed by the 
wheel-arches, side members, and 
bonnet surround. The form of bonnet 
opening adopted is one that detracts 
the least possible amount from the 
strength and stiffness of this box. 


Steering brackets 
Loads on the steering unit are very 
complex. They are difficult to analyze 
because of the offsets due to the drop 
arm and its spindle, and because of 
the large variations possible in the 
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angular relationships between the 
track rods and side rods. In spite of 
this complexity, these loads can be 
experimentally assessed with reason- 
able accuracy; but the principal diffi- 
culty is to find a strong enough part of 
the structure on which to mount the 
unit. In this case, the only convenient 
part is the vertical suspension channel 
but, because of its relatively small 
depth at the height at which the steer- 
ing unit must be mounted, there is 
insufficient space in which to make a 
welded joint strong enough to hold the 
bracket. For this reason, a bolted-on 
stay has been added to tie the bracket 
to the lower part of the suspension 
channel where it is strengthened by the 
spring pan. 

As can be seen from the illustration, 
the bracket is a complex shape, provid- 
ing a flat surface on which the steering 
box is bolted. Three bolts are 
employed. They are screwed into a 
tapping plate under the bracket. This 
bracket is spot welded to the side of 
the wheel-arch and to the toe board, 
and is arc welded to the suspension 
channel. Two brackets are fitted, one 
to each side of the vehicle, to accom- 
modate left or right hand steering. The 
bracket on the side opposite to the 
steering wheel carries the idler lever. 


Front end structure 


The dash panel is spot welded to the 
top of the toe board. It extends hori- 
zontally to the rear to form a shelf on 
which the battery and other accessories 
are mounted. At the rear, this panel 
is curved upwards and spot welded to 
the scuttle, the bonnet surround being 
flanged and spot welded on the same 
joint. To give the dash shelf adequate 
stiffness for supporting the weight of 
the various components mounted on it, 
it is pressed to a form giving broad 
ribs parallel with the longitudinal axis 
of the car. On the left and right, this 
panel is spot welded to the dash side. 

A mud baffle is positioned vertically 
in the wing above the front edge of 
the toe board, and bolted to the dash 
side. Its lower edge is spot welded to 
the toe board which, between the dash 
side and the wing, is extended and 
shaped to form part of the wheel-arch. 
The outer edge of the wheel-arch and 
baffle, where it bears against the wing, 
is flanged to the rear and sealed by a 
rubber strip inserted in a channel 
fermed by spot welding a joggled strip 
to the front face. 

A simple Z-section forms the front 
pillar. Its inner flange is spot welded 
to the dash side, while its outer flange 
carries the bolted-on wing panel. The 
incorporation of removable front 
wings is a noteworthy feature since it 
facilitates repair. Two U-shaped 
brackets support the front door hinges. 
The arms of the U are flanged on each 
side and tapered, the flanges nearest 
the centre of the car being spot welded 
to the dash side. Support for the front 
end of the lower bracket is provided Fy 
extending it forwards to a point close 
to the wheel-arch. The front end of 
the much shorter top bracket is sup- 
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A sectioned view of the front end structure 


ported by the nearly vertical edge of 
the dash shelf, where it is spot welded 
to the dash side. This arrangement of 
hinge brackets has made it possible to 
use an extremely light pillar structure 
while at the same time providing a 
rigid support for the door hinges, the 
countersunk bolts for which are carried 
in tapping plates held in a cage in the 
base of each U-bracket. 

The structural function of the dash 
side is to carry the bending loads 
from the front end and transfer them 
into the body sill. It therefore acts as 
a cantilever beam, which has the top 
flange formed by the joint with the 
bonnet surround, and the bottom 
flange by its junction with the wheel- 
arch. At first sight, it might appear 
to be unsafe to use a light panel, of 
thin section, as a main_ structural 
member, but this practice is perfectly 
sound. Because of its great depth as 
compared with a normal chassis frame, 
the stresses induced in this beam are 
very light. Moreover, because they 
are completely stabilized by the bonnet 
surround and the wheel-arch, the 
flanges cannot fail by buckling. 


The sill 

It is a relatively simple matter to 
transfer the loads into the sill. To do 
this effectively, the sill inner plate is 
lapped over and spot welded to the 
dash, and beneath the ppillar, its 
vertical front edge is flanged towards 
the inside of the section. The flange 
is thus positioned to continue down- 
wards the local stiffening effect of the 
pillar in order that end loads from the 
pillar may be transmitted to the sill. 
Initial reaction to these loads is by 
shear in the inner plate, but they are 
rapidly diffused throughout the 
whole section. The sill outer panel 
is tapered from the pillar until it 
terminates at the front wheel-arch. Its 
flanges are spot welded to the dash 
side. The end load, due to bending, 


at the junction between the wheel- 
arch and the dash side is equal and 
opposite to that in the pillar, and the 
vertical shear is superimposed on the 
bending loads. 

Although the centre pillar is 
intended primarily as a support for the 
rear door hinges and the front door 
latch, it also adds to the overall 
strength of the vehicle. The pillar is 
a simple box section formed by spot 
welding two top hat sections together, 
the inner section being very shallow. 
Considerable difficulty was  experi- 
enced in designing an adequately 
strong structure where the rear end 
of the sill joins the rocker panel. In 
the Austin ‘7’ the problem was even 
more acute than would have been the 
case in a larger model. This is because 
there are four doors, which of course 
take up a large proportion of such a 
small wheelbase. With a _ two-door 
saloon, it is possible to design a struc- 
ture that is self-sufficient at the base 
without the assistance of the roof and 
windscreen pillars. In a four-door 
saloon, however, there is little doubt 
that these members play an appre- 
ciable part so far as the overall strength 
of the vehicle is concerned. 


Heel board, wheel-arch 
and rocker panel 

An inch or two from the rear end 
of the sill, the outer edges of the 
heel board are flanged forward, and 
spot welded to the inner plate. In the 
early stages of the design it was con- 
sidered that additional reinforcement 
would be required towards the centre 
of the heel board where its strength 
is reduced considerably by the cut-out 
for the propeller shaft tunnel. How- 
ever, subsequent tests have shown 
this reinforcement to be unnecessary, 
and it is no longer incorporated in 
the design. Because of the extreme 
stiffness of the structure between the 
bracket for the spring eye and the 
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sill, loads that would otherwise be 
transferred across this cut-out are 
transmitted cantilever-fashion into the 
sill, up the rocker panel, and finally 
across the rear seat squab. 

The rear edge of the sill inner plate 
is flanged outwards, that is to say into 
the sill section, and the front of the 
wheel-arch is spot welded to it. Also 
spot welded to this joint is a plate 
shaped so as to close the rear end ol 
the sill, and to prevent water and mud 
from being flung in off the wheel. The 
space between the front of the whee!- 
arch and the heel board is completely 
boxed in. The top is sealed by a 
20 s.w.g. closing plate, which is spot 
welded on to form a continuation, 
around the front of the wheel-arch, of 
the seat pan. Two more closing plates 
are fitted. One of 20s.w.g. is between 
the lower edge of the heel board and 
wheel-arch. The other is welded t 
the bracket carrying the spring eye. 
This plate is extended to the rear, 
where it is attached to and reinforces 
the wheel-arch, to give added strength 
for carrying bolted-on shock 
absorber. The outer edge of the wheel- 
arch is spot welded to the inner edge 
of the rocker panel which, at the back, 
is extended upwards to form the 
D-post. The rear inner panel is spot 
welded to this post as well as to the 
top of the wheel-arch over which it 
is carried to the extreme rear of the 
car. 

Stabilization of the wheel-arch to 
prevent undue deflection and _ local 
buckling is effected as follows. It is 
spot welded to the seat pan and to the 
boot floor at its lower edge, and at the 
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extreme rear edge to the top of the 
back cross member. Additional stabil- 
ization is afforded by the side member, 
or inner quarter panel, and further 
forward, by the rocker panel. Although 
not essential for the rigidity of the 
wheel-arch, the rear seat squab is spot 
welded to it. The squab is also spot 
welded to the inner quarter panels and 
to the glove shelf, thus completely 
closing the rear end of the saloon 
body. Originally the squab was shaped 
so as to clear the telescopic shock 
absorbers which were fitted in the first 
prototype. Later, it was found easier 
to mount the lever-arm type, but the 
shaped squab was retained, as a feature 
that adds to comfort. 

horizontal solderless joint is 
incorporated at the junction between 
the sill and the rocker panel. This 
panel is spot welded to the vertical 
part of the shoulder, which extends 
round the door openings, in the ortho- 
dox manner, to form the outer door 
stop. At the rear, the rocker panel is 
similarly attached to the quarter panel. 
The outer door panel is extended 
down, completely covering the rocker 
panel to keep it clean, so that it does 
not soil the clothes of people entering 
or leaving the rear seats. To the rear 
of the rocker panel, the seal between 
the wheel-arch and the quarter panel 
is formed by a rubber strip carried in 
a channel formed, in the same way as 
at the front, by a spot welded-on 
joggled steel strip. 


Rear end structure 
Loads at the rear end are applied 
through the springs and, as at the 
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front, reaction is provided by the 
inertia of the vehicle. The front spring 
eye is carried in a two-piece bracket 
spot welded to the heel board and to 
the rear floor. Both parts of the bracket 
are 18s.w.g. The larger portion 
extends from top to bottom of the 
heel board. It is a top hat section, 
with the flanges spot welded to the 
heel board. The other portion of the 
bracket is a channel-section support, 
extending the whole length of the rear 
floor between the bottom of the foot 
ramp and the heel board; it is con- 
tinued into, and spot welded to the 
sides of, the top hat section. Holes, for 
the pin carrying the spring eye above 
the support channel, are punched in 
the side of the top hat section. To 
allow the spring to be inserted from 
the rear, the base of the top hat section 
is cut away. In order to provide a large 
enough bearing area for the pin, 
further reinforcement is furnished by 
an 18s.w.g. U-piece, spot welded to 
the sides of the vertical portion and to 
the top of the channel-section. All 
loads in the longitudinal, vertical 
plane are therefore split into two 
components. Reaction to the horizontal 
component is by shear in the floor, 
while the reaction to the nearly vertical 
one, taken by the top hat section 
bracket, is by the shear in the heel 
board. Side loads are transferred 
principally to the lower portion of ‘the 
bracket, whence they are taken to the 
rear floor. 

At the rear, the spring shackle is 
carried in a bracket which is fabricated 
in the following manner. In general, 
it is an inverted top hat section, the 
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rear ends of its vertical side walls 
being flanged outwards and_ spot 
welded to a cross member, 3} in deep. 
Its upper flanges are spot welded to 
the boot floor. The base is extended 
both to the front and to the rear. Its 
forward extension is bent upwards, 
flanged and spot welded to the boot 
floor, the edges being welded to the 
side pieces of the main top hat section. 
The rearward extension is spot welded 
under the rear of the boot floor. A 
step down in the boot floor forms the 
cross member that carries the loads 
from this bracket to the main side 
members, which are formed by the 
inner quarter panel. The upper edge 
of this panel is stabilized by its being 
spot welded to the water channel, 
down the side of the boot opening, 
and to the sides of the rear glove shelf. 

From the cross member, the loads 
from the spring shackle, which are 
approximately half the total load 
applied at the wheels, are transferred 
through the rear side member and the 
vertical face of the wheel-arch, to the 
rocker panel and the heel board, 
whence they are transferred into the 
sill. A fair proportion of the load 
must also pass through the canopy, 
where it will be reacted by the centre 
pillar and by the windscreen pillar. 
Loads to be transferred forwards will 
be relieved by any weight placed, in 
the boot, on top of the rear cross 
member. 


Other features 
The main features of the structure 
have now been dealt with, but the 
mounting for two other major com- 
ponents, the front seats and the 
engine, are of interest. The front seats 
are each supported on a cross member 
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which has its ends attached to the 
propeller shaft tunnel and the sill 
inner plate. This cross member, which 
is 3in deep, is formed by a step in 
the front floor. At the top of the step, 
the floor extends horizontally about 
4} in to the rear, and it is then sloped 
downwards to the rear floor to form, 
beneath the front seats, a ramp on 
which the passengers in the back 
seats may place their feet. Two U- 
shaped tubes, of 1 in diameter, under 
each seat form the parallel link mech- 
anism on which the adjustment is 
based. One of these tubes rests on 
the horizontal portion at the top of 
the step. Two steel straps bolted over 
it hold it in position. The upper ends 
of the arms of the U are pivot- 
mounted on lugs on each side of the 
forward edge of the seat pan. Behind 
this, the other U-shaped tube is 
inverted with its ends pivoted, one on 
the propeller shaft tunnel and the 
other on the sill inner plate. Carried 
on the horizontal part of this tube is 
the rear edge of the seat pan. This 
arrangement ensures that the floor 
is unobstructed beneath the seat. 
The three-position adjustment is 
obtained in the following manner. A 
peg, projecting horizontally from the 
inner face of each of the side arms of 
the front tube, engages, in the un- 
locked position, in a horizontal slot in 
a plate welded on each side of another 
U-shaped tube. In the locked posi- 
tion, the pegs engage in notches cut 
in the upper edges of the slots, so 
that the weight of the tube keeps the 
notched plate in engagement with 
them. The ends of the tube that 
carries the plates are pivoted beneath 
the rear of the seat, one on the wheel- 
arch, and the other on the sill inner 


plate. Adjustment is effected by lifting 
the horizontal portion of this U-tube, 
which extends laterally underneath the 
front edge of the seat pan. This lifts 
the slotted plates, thus causing the 
pegs to disengage from the notches 
and enter the horizontal slot, so that 
the seat may be moved forward, or to 
the rear. There are, of course, three 
notches cut in each plate. 

channel-section is spot-welded 
round the inside of the propeller shaft 
tunnel to carry the rubber ring that 
forms the rear engine mounting. The 
ring is held in position by a pressed 
steel bridge-piece bolted across the 
lower portion of the tunnel. Thus 
the tunnel, supported at the rear 
by the heel board, and at the 
front by the toe board, acts as a beam 
to carry the rear engine mounting, 
and half of the front seat loads. The 
other half of these seat loads are taken 
directly by the sill. 

A simple bracket forms an inclined 
platform, on which the sandwich type 
front engine mounting is carried. To 
the front and rear of the platform, the 
14s.w.g. sheet, of which the bracket 
is made, is bent down and, at the 
lower edges, is flanged outwards and 
drilled for the four 1s in diameter bolts 
that secure it to the top of the side 
frame. The weight of the engine is 
taken, therefore, through the bracket, 
and supported partly by the vertical 
inner wall of the wheel-arch which is 
spot welded to the side frame, and 
partly in bending by the inner flange 
of the frame and the L-section rein- 
forcing plate, spot welded to it. 

There is one feature of the design, 
which at first sight may appear to 
be a minor detail, but is in fact of 
great importance. This, to use the 


A bracket and a plate reinforcement for slinging the body are fitted respectively under the front floor ramp and under the rear end of the sill 
on each side 
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The rear brake cylinder is mounted adjacent 
bo 


terminology of the Austin Motor Co., 
is the “‘swaging.” It must be empha- 
sized that in this context the term 
“swaging” has a meaning very different 
from the normal engineering usage. 
Here it means that one or more flutes 
have teen pressed into the panel. In 
what follows, such a flute is referred 
to as a swage. 

Swaging may be adopted for two 
reasons. It can be used to stiffen the 
panels against vibration, thereby 
reducing noise, or it may be adopted 
to fulfil a structural function, either 
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o the spring anchorage bracket on the heel 
rd 


as a strut in a panel that takes com- 
pressive loads or for stiffening a panel 
forming the web of a beam. A flat 
panel is incapable of taking any appre- 
ciable loads in compression. If, how- 
ever, it has a channel-section swage 
pressed into it in the appropriate posi- 
tion, the swage will act as a strut, and 
thereby increase the compressive load 
bearing capabilities of the panel. 
Some examples of the use, in this 
car, of swages as struts are as 
follows. Where the outer edges of the 
side members of the portal frame are 
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swept in to clear the front coil springs, 
there is a swage positioned transversely 
between the two flanged edges of each 
member. This swage supports the 
curved edge when it is loaded com- 
pressively. Under these conditions, if 
the swage is not there, the radius of 
curvature would tend to decrease, and 
the edge would move inwards, 
buckling the flat surface of the 
member. A swage or any other form 
of strut used in this way is usually 
termed a kink strut. These struts 
should, without fail, be incorporated 
wherever a beam of this type is kinked. 

Another example of the use of a 
swage as a strut is in the rear quarter 
inner panel. This is swaged vertically 
immediately above rear cross 
member, the loads from which are 
passed directly into it. Although the 
upper portion of this swaged panel is 
curved, it is probable that the com- 
pressive loads imparted to its lower 
end are diffused into the panel in 
shear, so that very little compression 
is taken by the top end. 

When used to stiffen panels that 
form webs of beams, swages prevent 
the formation, under normal loads, of 
a tension field. The principles govern- 
ing the use of swages for this purpose 
are too involved to be described here, 
but they may be found in any standard 
textbook in which Wagner beams are 
described. One of the best examples of 
this type of swaging is to be found 
on the front side member, between 
the dash and the radiator bulkhead. 
Others are to be found on the rear 
seat squab and the parcel shelf. 


CYLINDER HEAD DECARBONIZING JIG 


Fs oft-quoted advantage of the 
overhead valve type engine is that 
the cylinder head can be lifted and 
transferred to the bench for decarbon- 
izing and valve grinding operations. 
The full benefit of this feature can only 
be realized, especially in the case of 
the larger engines, if the head can be 
conveniently positioned and handled 
on the bench. The HF jig to facilitate 
this work has now been redesigned and 
enlarged to accommodate heads from 
the largest engines of commercial 
vehicles. 

Parallel slide bars mounted on end 
frames secured to the bench carry two 
brackets furnished with rotatable 
clamps. The cylinder head, held 
‘.gidly in the clamps, can be turned 
through 360deg and locked in any 
desired position by the lever on the 
lett-hand clamp. To remove the 
valves, the head is locked at the 
position determined by the angle of 
the valves, and an adjustable dolly 
placed to support the valve head. The 
spring compressing arm, pivoted on a 
third sliding member, has a reversible 
forked end to deal with different type 
retainers and is operated by a chain 
and stirrup. Thus the operator is left 


with both hands free to remove the 
cotters. 

For other operations such as 
decarbonizing, valve seat trueing and 
grinding-in valves, the head is swung 
to a convenient position and, obviously, 
the disposition of inlet and exhaust 


The HF decarbonizing jig 


valves at different angles presents no 
difficulty. Cylinder heads to maximum 
dimensions of 47in long, 14in wide 
and 5} in deep can be handled on this 
equipment. The manufacturers are 
Harvey Frost and Co. Ltd. of Bishop’s 
Stortford, Herts. (2024) 
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POWER STEERING 


A Survey of American Systems for Private Cars 


such intensive development as the 

modern American automobile, it is 
a striking anomaly that, in one respect, 
it is definitely inferior te examples 
dating back twenty or thirty years. 
Greatly increased front-end weight, 
together with the use of tyres much 
larger in section and inflated to a lower 
pressure, make the steering of the 
modern car distinctly unsatisfactory. 

The low-geared mechanisms, while 
keeping parking effort at the rim of 
the steering wheel down to accepted 
amounts, involve as many as 5-5 turns 
from lock to lock in the case of a heavy 
and refined vehicle. Handling on the 
open road is correspondingly sluggish 
and at low speeds tends, among other 
things, to bad urban traffic manners. 
Drivers may take so long to apply lock 
that they tend to pull out of their traffic 
lane into the centre of the road when 
making a right-angled turn. 

In an emergency at speed, a low- 
geared steering can be actually dan- 
gerous from slow response, the effect 
being much aggravated by the big slip 
angles of modern tyres, which demand 
far greater overall movement when 
negotiating anything of the nature of a 
serpentine course. 

The steering of 
the higher-priced 
modern American 
car is all the more 
unsatisfactory by 
contrast with the 
rest of the 
vehicle. Duo- 
Servo — hydraulic 
brakes rela- 
tively effortless, 
automatic trans- 
missions elimin- 
ate clutch 
pedal, while 
windows and 
coupé hoods are 
increasingly pro- 
vided with power 
operation at the 
flick of a switch. 

No blame 
attaches to 
American engin- 
eers for this state 
of affairs: the 
high front-end 
weights are an 
accepted advan- 
tage in respect of 
suspension and passenger comfort and 
the low-pressure tyre, which is the 
principal culprit, would appear to be 
an essential feature of the modern 
automobile. 

Unfavourable changes in load dis- 
tribution and the use of tyres of 
increasingly large section and greater 
parking resistance have been met, as 
far as possible, by improvements in 


|: a product which has undergone 


the efficiency of the manual steering 
gear. Of this a good picture is given 
in a brochure issued by the Saginaw 
Steering Division of General Motors. 
To emphasize the point two extremes 
are taken—the 1929 Chevrolet and 
the 1951 Cadillac. The Chevrolet had 
a kerb weight of 2,672 pounds, of 
which only 1,219 pounds was carried 
by the high-pressure front tyres. A 
worm-and-sector steering gear of 
95:1 ratio was adequate to keep 
parking effort down to an accepted 
standard of 45lb at the rim of the 
steering wheel, while about 2-5 turns 
sufficed to go from lock to lock. 

As, in the course of the intervening 
years, the demands on the steering 
mechanism increased, successive im- 
provements were made in design. The 
first step was the change from globoid 
worm and two-toothed sector to what 
may be described as a version of the 
Marles gear, with a single roller tooth 
running on a plain bush and backed 
up by parallel-roller thrust washers. 

A further improvement in efficiency, 
both forward and reverse, came with 
the adoption of a two-toothed roller 
mounted on integral angular-contact 
ball bearings, while a final improve- 


Installation on Chrysler vehicle 


ment in efficiency of about 10 per cent 
resulted from the employment of a 
gear of the recirculating ball type, the 
nut operating the pitman shaft through 
rack and sector. 

Nevertheless, the 1951 Cadillac has 
to use a box ratio of 21-3:1, or 5-3 
turns to the lock, to keep the parking 
effort down to the same figure of 45 lb 
at the steering-wheel rim which 


was the accepted standard thirty years 


ago. 

The kerb weight of the large car is 
4,290 1b and the front end weight is 
2,250 lb, while the tyres are of larger 
section, smaller diameter, and work at 
lower pressures. 

While power steering was clearly 
indicated, its cost was for long felt to 
be an insuperable handicap. Intensive 
deveiopment work has now made it 
possible to offer this refinement at an 
approximate present-day extra cost of 
200 dollars to the public. First featured 
by Chrysler in 1951, it was available 
on the more expensive models of five 
firms in 1952. Public response has been 
even more enthusiastic than was 
expected and demand exceeds supply 
at the moment. 

The innovation has not been with- 
out its teething troubles in the deve- 
lopment stages, the most serious being 
the noises set up by pulsations in the 
oil flow and transmitted into the 
passenger compartment by way of the 
steering box and frame or by 
the steering column. Detail modi- 
fications in pump design and manu- 
facture and the use of extensible 
rubber hoses have helped to 
reduce this dis- 
advantage but it 
is, in general, 
still apparent 
when parking. 
The oil pressures 
reach 600 to 
800 lb/in? under 
this condition 
and the pumps 
tend to be rather 
noisy. 

Even this 
early stage of de- 
velopment some 
degree of  stan- 
dardization of 
practice is 
appearing, 
though some 
firms show 
caution in taking 
full advantage of 
the _ possibilities. 
General Motors, 
up to the time of 
writing, do not 
alter the steering 
box ratio when 
supplementing it 
by power applic- 
ation. Full lock still requires 5-3 turns, 
but the effort is enormously reduced; 
maximum parking effort at the steering 
wheel rim is under 10 1b, as compared 
with 45 lb for the unassisted steering. 

Chrysler, however, have changed to 
a box ration taking 3-5 turns to the 
lock as against 5-3 turns with the 
original manual box. Although quicker 
steering is greatly appreciated by 
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A Flow control valve (closed) 
B Pressure relief valve (closed) 
C Rotor discharge 

D Rotor suction 


Eaton pump and flow control valve 


experienced drivers, others take a little 
time to acquire familiarity. It would 
seem, however, that the quicker steer- 
ing will soon be standardized by all 
makers. It must be admitted that the 
power assistance does, in practice, 
make the steering more responsive, 
since tne driver has not to take a 
grip and assume an attitude demanded 
by the exertion of considerable torque. 

All makers arrange, by a check valve 
on the oil supply system, that the gear 
can be operated manually in case of 
stoppage of the engine or breakage of 
the belt or belts driving the oil pump. 
High efficiency of the manual gear is 
therefore still taken as essential; the 
Saginaw-General Motors gear, for 
instance, still uses the recirculating ball 
mechanism. 

All makers agree in providing pre- 
loaded centring springs in the floating 
part which constitutes or operates the 
power control spool valve. These are 
generally set to a steering rim load of 
about 4lb or about 8 per cent of 
assumed maximum manual effort with 
an unassisted gear. Below this figure, 
which covers a good deal of steering 
at speed on a smooth road, the action 
is directly manual and without the 
backlash which becomes evident when 
valve travel commences. 

The front wheels can _ straighten 
themselves out after a curve without 


G Vent valve 
H Filter relief valve 
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causing the 
power applica- 
tion to operate. 
At the same time, 
advantage has 
been taken of the 
resistance to un- 
desired reverse 
movement held 
in reserve by the 


power mech- 
anism to allow, 
in cases, 
much more 
castor than 


formerly, since 
an additional two 
pounds or so on 
the wheel rim 
will hold the car 
on a curve even 
when a large 
castor angle is 
employed. 

Two out of the 
three gears to be 
described give 
definite power 
“feel,” that is to 
say, the control is 
strictly a servo 
one, increased 
power assistance 
demanding 
corresponding 
slight increase in 
manual torque. 

The extent of 
this servo action 


E Oil to valve block ‘ 
F Oil from valve block was the subject 


of many compar- 
ative tests by the 
Chrysler Com- 
pany with cars in 
the hands of drivers to whom power 
steering was a complete novelty. On 
the first run many drivers preferred a 
50 per cent “feel,” that is to say, a 
setting in which the engine was only 
doing half the work. After a few 
minutes’ experience, however, they 
became quite at 
home with the 
finally stancard- 
ized setting of 12 
per cent (engine 
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than this causes a most unpleasant feel- 
ing to the driver if he can “run ahead” 
of the power and lose its assistance. 

With a heavy car it is clearly in- 
advisable to operate without power 
assistance on the highway; coasting 
with engine at rest cannot, therefore, 
be indulged in. This is of no import- 
ance to American users, to whom a 
slight fuel economy is a small matter. 

The various forms of gear-type 
pumps run at about engine speed and 
circulate in the pump body about 1-65 
gal/min on a fast tick-over and 6-66 to 
8-3 gal/min at the high cruising speeds 
common in the United States. In all 
cases a flow control valve is fitted 
which allows most of the oil to return 
direct from the pump delivery port to 
the suction port when the engine is 
running fast. This is a most essential 
feature since, to give quick servo 
response, the spool valve travels are 
very small and the port areas much 
restricted. Were the whole pump 
delivery to be forced through the ports 
in the neutral position and at high 
pump speeds, a heavy back-pressure 
would be set up, causing appreciable 
power absorption and rise in oil 
temperature. 

Largely on account of these flow 
control valves, the pump losses when 
the control valve is in neutral are not 
serious. On the tick-over they are not 
capable of measurement but are of the 
order of }h.p. at 60m.p.h. The value 
of the control valve is clearly demon- 
strated by curves given by the Chrysler 
Corporation, which show that, if all the 
pump delivery at about 60 m.p.h. were 
actually circulated through the servo 
spool valve ports in neutral, the power 
abscrbed would be over 2h.p. 

Power required to operate the steer- 
ing Bear is no serious matter, being 
of the order of 1-Sh.p. maximum on 
the tick-over when parking on a rough 
cencrete surface. When the vehicle is 
moving fast, full steering power is 
never required and a maximum of 
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doing 88 per cent 
of the work) and 


thereafter greatly 


preferred it. 
More - or - less 


general agree- 
ment seems to 2 
have been 


reached as to the 


maximum _steer- 
ing speed given 
by the pump 


when parking a 
car with the 
engine ticking 
over. Something D< 
between 50 and 
60r.p.m. of the 
steering wheel 
is normally 
arranged for. It 
has been found 
that anything less 


A Flow control valve 
B Pressure relief valve 
C Thrust washer 


D Rotors 
E Rubber coupling 
F Dynamo shaft 


Eaton oil pump drive 
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A —B 
A Yoke C Two phenolic rings 


B Power arm 


D Rubber T-ring 


Power cylinders, with details of piston packing 


about 2h.p., and that momentary, is 
all that need be provided. 

At the same time we imagine that 
scme effect on the petrol consumption 
may be felt from the necessity to give 
a fairly fast and robust tick-over set- 
ting, if the engine is not to be acci- 
dentally stalled when parking. On a 
car with automatic transmission not in 
neutral, any acceleration of the engine 
to give parking power might lead to 
undesired movement of the vehicle. 

In any case the increase in fuel 
consumption caused by the adoption 
of power steering should be far less 
than that already accepted when an 
automatic transmission is used; fuel 

‘economy is, in any case, not so 
important in America as in Britain. 


Chrysler power steering 

This was the first power steering to 
be offered to the public on a pleasure 
car; it is also the most elaborate and 
refined, the makers setting themselves 
a very high standard. Much of our 
information on this equipment comes 
from a paper by W. A. Hunter, Project 
Engineer of the Chrysler Corporation, 
which’ is refreshingly frank and out- 
spoken in respect of troubles en- 
countered in development and_ is 
correspondingly valuable to the auto- 
mobile engineer making his first 
approach to the problem. 

If we abstract a considerable amount 
from this paper readers will under- 
stand that no reflection on the other 
makers is intended. They have tackled 
the problems in an equally pains- 

_ taking, if sometimes simpler, manner 
and references to the Chrysler must 
be taken as applying more or less to 
the other gears to be described. 


Oil pump 

The Chrysler engineers started with 
the assumption that the gear should be 
capable of rotating the steering wheel 
at 60 r.p.m. with the engine and pump 
running at 800r.p.m. The maximum 
working oil pressure was set at 
650 1lb/in® and, with the operating 
pistons appropriate to this pressure, 
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an oil flow of 
1-25 gal/min was 
called for. Oil 
pump dimensions 
are such that this 
delivery is main- 
tained at 800 
r.p.m. even when 
the volumetric 
efficiency of the 
pump has fallen 
by wear in ser- 
vice to 50 per 
cent. 

The  Gerotor 
pump is carried 
by the dynamo 
end plate and is 
driven by a 
rubber-cushioned 
claw coupling. It 
takes its supply 
from a container 
carried directly 
by the pump 
body and having 


a capacity of three pints, and S.A.E. 


10 W 


engine 


is recommended. 


Chrysler do not employ an automatic 
transmission of the torque-converter 
type; on other makes of vehicle so 


equipped 


the 


transmission oil is 


specified for the power steering also. 

After passing through a flow control 
valve, to be described, the regulated 
quantity of oil necessary for the gear 
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operation passes to the valve block on 
the steering box assembly by a rubber 
hose and returns in similar manner to 
the oil tank after passing through a 
cartridge filter fitted with a filter relief 
valve set to about 6lb/in®. The air 
space above the fluid is normally 
sealed, but a spring-loaded vent valve 
opens on a rise of about 5 lb/in?. 

The filter equipment is a_ vital 
feature of all the power steering gears, 
since the piston control valves work 
with very fine clearances and could 
easily be jammed by dirt particles. 
Clean oil is also essential for the oil 
pumps. Though only loaded to the 
full for extremely short periods, they 
are, in all cases, working at distinctly 
high pressures for the various types 
employed. 


Flow control valve 

All the gears to be described use 
some form of control valve to limit 
the normal delivery to the control 
valve to from 1-25 gal/min (Chrysler) 
to 2-1 gal/min (Ross). The Chrysler 
device is combined with the relief 
valve and consists of a sliding member 
lightly end-loaded by a spring and 
machined to take an inner piston valve 
loaded by a strong spring to act as 
relief valve at about 650 1b/in?. Deli- 
very from the rotor discharge port 
passes through radial holes in the flow 
control valve and then axially through 
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A Left-turn reaction valve 

B Lefc-turn distribution valve 
C Right-turn reaction valve 

D Right-turn distribution valve 


Valve body assembly, valve in neutral position 


E From pump 

F To reservoir 

G Power cylinder 

H Valve operating block 


WH 
yy C 1H 
a | 
| 
A | 
D—_ 
| 


a metering orifice drilled in 
the relief valve piston. 

Above 1-25 gal/min the 
resistance offered by the 
metering hole is such that a 
back pressure is set up suffi- 
cient to overcome _ the 
control valve spring and 
move the valve so that a 
land on it uncovers an 
annular port in the casting, 
allowing the excess delivery | 
to pass outside the control 
valve body back to the rotor | 
suction port. 

Since the pump, at high 
engine speeds, delivers 
about 8-3 gal/min it will be 
clear that the flow control ©” 
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valve, in by-passing most of CLIK D 


this reduces the back pres- 

sure set up across. the 
restricted passages of the 

steering control valve to a 

most important extent — 

back pressure being roughly 
proportional to the square 

of the fluid velocity. The pressure 
relief valve is of the piston type and 
moves to the right, allowing the oil 
to escape by radial holes in the flow 
control valve body back to the rotor 
suction port. 

By far the most difficult part of the 
development work by the Chrysler 
engineers was the elimination of 
noises set up by the slightly pulsating 
flow of the gear pump. These noises 
were transmitted up the steering 
column and from the steering box to 
the frame and hence to the body 
structure. 


A Steering columr coupling 
B Valve body assembly 
C Left-turn cylinder 


D Right-turn cylinder 
E Steering gear shaft 


Chrysler power steering unit 


A Valve sleeve C Dashpot orifice 
B Valve D Check valve 


Valve detail 


That they were in no sense air- 
borne was proved by the fact that they 
could be eliminated by mounting the 
steering box in soft rubber and by 
interposing rubber cushions in the 
steering mast and column. While the 
last two were retained, to a reduced 
extent, in the production models, 
rubber mounting of the steering box 
of a softness adequate to stop the noise 
led to dangerous steering instability. 

Recourse was at first had to a duplex 
pump, with two rotors timed half a 
tooth space apart, but even with this 
resulis were not considered satisfactory. 


A Spherical bearing 
B Valves 
C Valve block 


Internal components of Chrysler unit 
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The most valuable feature 

was found to be the inclusion 

of a length of special { in 

highly expansible hose in 

series with a standard } in 

hose, this being placed in the 

delivery line. Similar 

As arrangements in the return 

: line were ineffective. Modi- 

fication of rotor tooth form 

effected considerable im- 

provement and changes in 

the location of suction and 

discharge port edges 

reduced cavitation and 

“trapped oil” noises. 

\ A notable reduction in 

B noise was made by taking 

care that the return oil from 

the flow control valve 

blends smoothly with the 

flow from the reservoir. The 

original T-junction set up a 

vacuum of several pounds 

per square inch at high 

speeds by turbulence, caus- 

ing cavitation in the pump 

rotor. In the final arrangement 

a linear delivery curve’ was 

obtained up to 5,000r.p.m. pump 

speed—a remarkable achievement in a 

gear-type pump. Air in the oil was 

another source of noise and it was 

found necessary to return the flow 

from the steering box to the reservoir 

instead of direct to the pump, using 
the reservoir as “ make-up” only. 


Power steering unit 
The manual steering gear is of the 
worm and roller type, with the worm 
mounted on taper roller bearings. 


D Worm and roller 
E Piston assembly 
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Hydraulic pulse filter 


Parallel to it comes the power piston 
assembly, comprising two opposed 3 in 
diameter pistons acting on a roller 
carried in needle bearings in an 
upstanding arm splined to the drop- 
arm shaft. 

A notable feature is the sealing of 
the pistons by T-section rubber rings, 
each fitted between two pairs of 
piston rings of phenolic material. The 
rubber ring is in light contact with the 
pressed-steel cylinder and the phenolic 
rings are normally clear. When 
pressure is applied it is taken by the 
rubber, which swells within the down- 
stream piston rings, forcing them into 
contact with the cylinder and prevent- 
ing extrusion of the rubber past them 
although, in the unloaded condition, 
they have appreciable clearance from 
the cylinder. 

The object of this ingenious arrange- 
ment is to reduce to the absolute 
minimum the friction of the gear when 
power is not applied, so that light and 
small steering movements can be made 
by direct manual effort and the gear 
is free for self-centring. 
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The control 
valve mechanism 
is highly refined 
and ingenious. A 
short, spherically- 
mounted exten- 
sion shaft is 
coupled to the 
steering column 
shaft by a rubber-lined universal joint. 
Its lower end carries, rotatably, the 
valve operating block which is located 
between two pairs of opposed piston 
valves, lightly spring-loaded into con- 
tact with it. Below this comes a spur 
gear, engaging a similar one on the 
worm shaft of the manual gear, and 
kept closely in mesh by an eccentric- 
ally adjustable roller contacting one 
end of the valve operating block. Any 
torque applied to either the steering 
wheel or the worm shaft causes the 
spur gear on the extension shaft to 
climb up or down the spur on the 
worm shaft, moving the operating block 
and the valves. 

All four valves are identical in con- 
struction. They are only 0-57in 
diameter, but each has triple lands 
acting in parallel and giving a fairly 
large area for a very small travel. Some 
distance from the axis of the extension 
shaft come the opposed pair of dis- 
tribution valves, each controlling the 
admission of oil from the pump to one 
end of the power cylinder. The other 
two, termed reaction valves, control 
the escape of oil from the power 
cylinder and are cross-connected by 
separate steel pipes. 

The outer ends of the distribution 
valves are both permanently connected 
to the pump delivery line and are, 
therefore, always in hydraulic balance. 
The outer end of each reaction valve 
is in communication with its end of the 
power cylinder. Starting from neutral, 
with all valves partly open, a steering 
movement will close one distribution 
valve and open the other, full travel 
occurring here since there is no 
hydraulic unbalance to hinder it. As 
soon as the reaction valves begin to 
move, however, a difference of pressure 
is set up between the two ends of the 
power cylinder, causing a_ similar 


A Right-turn distribution valve (closed) 
B Right-turn reaction valve (open) 

C Valve block (up position) 
D Lefe-turn distribution valve (open) 
E Left-turn reaction valve (closed) 


F Flexible rubber coupling 
G Steering shaft 

H Power arm 

} Droparm 

K Oil pump 


Flow diagram at left turn on Chrysler equipment 


unbalance in the loads on the valves 
and giving a reaction, felt at the steer- 
ing wheel, proportional to the operating 
pressure in the power cylinder. 


The valve block is 


eccentrically 


mounted on the extension shaft in such 
a manner that the distribution valves 
are given full travel for a very small 
movement; steering control is then 
purely a function of the partial closing 


of one reaction valve. 


In all othe 


r 


power steering gears, one valve piston 
or spool only is employed and steering 
control is a function of the partial clos- 
ing of a leaking supply port together 
with the partial closing of the escape 
port from the other end of the power 


cylinder. 
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The Chrysler system, though com- 
plicated, would seem to give more 
sensitive and responsive control. Like 
other and simpler systems, it gives 
proportional reaction on the steering 
wheel, the extension shaft leverages 
and the area of the reaction valves 
being chosen to give a manual torque 
on the drop-arm shaft of 1:73P, a 
power torque of 12-30P and a total 
output of 14-03P, where P is the 
hydraulic pressure existing at the 
moment. 

An important feature of the valve 
arrangement is the partial blinding, 
subject to a check valve and a dashpot 
bleed orifice, of the outer ends of the 
valve pistons. This was found to 
prevent chattering of the system on 
rough roads at low speeds. It is inter- 
esting to note that the earlier models 
had single-ported valves with longer 
travel. Considerable valve hiss was 
audible and this was much reduced by 
the triple-ported valves. It would 
appear that a long thin stream of oil 
under pressure makes less noise than 
a shorter and thicker one. 

As already mentioned, Chrysler go 
3-5 turns of the steering wheel to the 
lock when power steering is fitted, 
compared with 5-5 turns on the original 
manual gear. It is worth noting that 
they intend to reduce the number of 
turns still further in years to come, as 
the public become accustomed to the 
advantages of quicker steering. We 
think that anyone catering for the 
English market could safely start at say 
2-75 turns to the lock. 


General 
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Diagrammatic section of Vickers pump 


Saginaw power steering 

This mechanism, which is made by a 
subsidiary of General Motors, is avail- 
able on the larger models built by that 
concern. The particular gear described 
is fitted to the larger Buicks as an 
extra. By comparison with the Chrysler 
gear, the Saginaw is much simpler in 
many details, especially in the steering 
control valve. No noise insulation of 
the undivided steering column has been 
attempted and a certain amount of oil 
pump noise, referred to in the instruc- 
tion book as “normal noise level” is 
accepted as inevitable. It is also inter- 
esting to note that the firm has, for 
the present, made no change in steering 
box ratio, which stays at 5-3 turns to 
the lock. 


| 


arrangement of Saginaw power steering 
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Oil pump 

To facilitate supply, two alternative 
proprietary components are fitted, the 
Eaton Gerotor-type pump and_ the 
Vickers balanced-vane pump. Both are 
arranged to deliver about 1-25 gal/min 
on the tick-over; they have separate 
piston-type flow control valves 
embodied in the pump bodies and 
separate relief valves. The check 
valve which permits manual operation 
in the event of the pump being out of 
action is mounted in the body of the 
steering control valve, which is part of 
the steering box assembly. 

Flexible rubber hoses connect the oil 
pump to the control valve, and lighter 
flow and return hoses couple the pump 
with the oil reservoir which is attached 
to the cylinder head. These hoses, it 
will be understood, handle only the 
gear-operating quantity, which is kept 
down to 1-25 gal/min by the flow- 
control valve. This oil passes through 
the usual full-flow oil filter with 
by-pass valve. 

Both Eaton and Vickers pumps have 
individual drives by a single V-belt; 
rated delivery is given at 450 r.p.m. of 
engine, at which speed the locked 
pressure should be at 
170 deg Fahrenheit oil temperature. 
The relief valve is set at 750 lb/in?. 

The Eaton internal geared pump will 
be familiar to readers of the 
Automobile Engineer, but to those who 
do not recall the description of the 
Vickers pump given in the Automobile 
Engineer, November 1947, a few par- 
ticulars of this unit may be of interest. 
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Sectioned model of Saginaw steering unit 


The cylindrical rotor is slotted to take 
twelve radially sliding vanes which are 
moved outwards, by centrifugal force 
plus oil pressure on their inner ends, 
against the pump ring. This is 
machined with two large and two 
smaller cylindrical portions joined by 
cam faces. There are two suction and 
two delivery ports to the two pumping 
chambers and the design gives a 
hydraulic balance to the rotor, which 
imposes no load on its bearings. An 
interesting feature is the taking up of 
end clearance by a floating end cover 
subject to fluid pressure, plus a weak 
spring to give an initial seal. 


Steering box assembly 

The basis of this is the recirculating- 
ball, manual gear already standard on 
the Buick. The screw has a single- 
start ball groove and the nut has two 
separate sets of 30 balls, one at each 
end of the nut, with the usual recircu- 
lating tubes. Thread pitch is about 
0-41 in and ball diameter 0-28125 in. 

Rack teeth cut on the nut engage a 
sector integral with the drop arm shaft; 
the teeth are wedge-shaped and clear- 
ance adjustment is by lateral displace- 
ment of the shaft, which gets its 
end-location from a_cheese-headed, 
hardened setscrew, fitting in a T-slot 
cross-broached in the end of the drop 
arm shaft, with a selected shim-ring 
behind the head to giveaclose running fit. 

The steering screw is carried on 
Torrington needle-roller bearings and 
is extended through an oil seal into 
the valve chamber. Here a hardened 
spool piston valve, of about 1-625 in 
diameter and having three lands, works 
in a body casting having a central 
annular chamber fed by the oil pump. 
Drillings on each side communicate by 
way of steel pipes with the two ends 
of the power cylinder, and end 
chambers are both connected to the oil 
return pipe. 

The spool valve comes between two 
ball-thrust washers, adjusted to a close 
running fit between a shoulder on the 
screw shaft and a locknut secured by a 
tab washer. The valve body is 
0-060 in shorter, measured over its end 
recesses, than the distance between the 


inner thrust rings, that is, so much 
shorter than the spool valve itself. 

A maximum end travel of 0-030 in 
on either side of the central position, 
therefore, is possible. The larger 
diameter of the valve body is full 
length and has longitudinal holes in 
which slide pairs of plungers separated 
by stiff compression springs. The 
outer ends of these plungers bear, for 
a part of their diameter, on the flange 
faces of the steering box and column 
mast, while the remainder of the 
surface bears on the inner faces of the 
thrust rings. 

The plungers and springs thus act as 
a pre-loading device tending to hold 
the spool valve in its central position, 
with all the ports partly open and the 
oil returning to the pump without 
pressure building up in either end of 
the power cylinder. 

The springs are set to give a total 
load of 3001b and until this end force 
on the screw and nut is exceeded no 
movement of the valve and no power 
application occurs. Beyond this value, 
representing about 3 1b on the rim of 
the steering wheel, the centring springs 
yield and the valve moves to shut off 
the oil supply to one end of the power 
cylinder and the oil escape from the 
other. A pressure is thus built up, 


regulated by the amount by which the 
escape is obstructed. 

This build-up of pressure is applied 
to the spaces occupied by the com- 
pression springs and adds to the 
separating force they exert, and hence 
to the self-centring force exerted on 
the spool valve. The driver can thus 
“feel” the power applied and the 
diameter of the five sets of plungers 
is so chosen that about 70 per cent of 
the work is done by the power cylinder, 
the driver supplying the remaining 30 
per cent. When the public becomes 
accustomed to power steering it is 
quite easy for the makers to increase 
the proportion of power applied by 
reducing the diameter or number of 
the centring plungers. 

The screw shaft is continued to form 
the integral steering column which, 
with the steering wheel, partakes of the 
end movement of the control valve. 
In this respect the Saginaw gear differs 
from the Ross design. In that gear the 
column is separate, is given end loca- 
tion by a ball bearing, and is freely 
splined to the worm shaft, so that the 
steering wheel does not move up and 
down as the valve operates. 

It should be noted that a full travel 
of the control valve from its neutral 
position corresponds to about 4} in 
movement of the rim of the steering 
wheel, or 9in movement from hard 
right to hard left. At first sight this 
may seem an excessive amount of 
backlash, but two factors must be 
borne in mind. 

In the first place, for small steering 
movements on the open road at speed, 
31b manual effort at the wheel rim is 
adequate without calling up the power. 
The centring springs, therefore, do not 
yield, the valve is held still, and there 
is no valve-motion backlash at all. 

Secondly, the steering effort at 
speed is far less than when parking. 
Nothing approaching full pump pres- 
sure is called for and it is not even 
necessary actually to close the escape 
ports, let alone mask them by several 
thousandths of an inch, which occurs 
under full travel when parking. Actual 
“ backlash” movements on the open 
road are therefore generally less than 
half the figures given. 


Arrangement of Ross Hydrapower unit 
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A Valve spool 
B Hydraulic ports to power cylinder 
> Fluid from pump 


Power cylinder 

Slightly over 3 in diameter, the cast- 
iron power cylinder has a_ piston 
packed by two cast-iron spring rings. 
The piston rod passes through a close 
fit in the cylinder cover, between which 
and the oil seal is a vent led back to 
the return pipe. Any slight leakage is 
handled by this pipe, while the seal 
is relieved of power pressure. The 
cover is a piston fit in the bore and is 
sealed by two “O” rings of synthetic 
rubber. 

Connection to the drop arm shaft 
is by a rack, pin-jointed to the piston 
rod and engaging a normally-toothed 
sector integral with the shaft. The rack 
is backed up by a pad secured to a 
cover, shims under which can _ be 
changed to give the correct tooth 
clearance. 

Owing to the mass of the piston 
and the inertia damping of the oil in 
the steel pipes there is a tendency for 
a hammer and anvil action between 
sector and rack. Clearances must 
therefore be held fine at this point if 
rattle on the road is to be avoided. 

A much larger version of this gear 
is being made for use on trucks. The 
power sector is in this case arranged 
directly above the manual sector, heavy 
taper-roller thrust washers are used on 
either side of the valve spool and other 
parts are more robust. 


Ross power steering 

The Ross Gear and Tool Company 
has been in moderate-scale produc- 
tion of hydraulic power steering for 
some considerable time; its efforts, 
however, have mainly been directed to 
commercial and military vehicles 
requiring larger mechanisms, and 
greater drop arm torque than a 
pleasure car. 

The P720 Ross gear approximates in 
layout to the larger Saginaw unit, the 
power cylinder coming above the 
manual gear and being coupled to the 
drop arm shaft by a sliding block, 
loosely pinned to the piston rod and 
having a vertical recess milled in it. 
In this recess works a roller carried 
by a stud projecting inwards at the 
upper end of a double-armed lever. 
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Neutral position 


Valve operation on Ross Hydrapower unit 


A peg, mounted on taper roller 
bearings, is used in the cam-type 
manual gear. At its lower end the cam 
is extended through a spool valve, 
with ball thrust washers and centring 
plungers identical in principle with 
those described in the Saginaw gear, 
but somewhat more easy of access 
since the mechanism comes at the free 
end of the shaft. 

The steering column is integral with 
the cam and rotates and slides in a 
needle roller bearing at the top of the 
mast. It should be mentioned that the 
spool-type control valve co-axial with 
the steering column assembly was 
originated some years ago by the 
Bendix concern, and is known as the 
Bendix valve in America. 

Though of larger dimensions, and 
intended for commercial vehicles, the 
Ross HP70 gear has special features 
which will be of interest to car 
designers. Turning on plain bearings 
on its largest diameter, the cam works 
with a roller-bearing peg as before, and 
obtains its end-location in the box 
casting from ball thrust _ bearings 
backed up by distance-pieces contain- 
ing a number of compression springs 
preloaded by a coaxial plate retained 
in place by recessed bolts adjusted to 
leave a clearance between it and the 
end of the distance-piece. Spring 
centring and a limited travel is thus 
afforded but there are no oil-pressure 
loaded plungers as in the smaller Ross 
gear and the Saginaw and no “ power 
feel” is given. 

The control valve is a_ separate 
assembly located above and parallel to 
the steering shaft and gets its move- 
ment by a lever with a spherical lower 
end engaging a groove turned in the 
cam and turning on a pin carried by 
lugs on the detachable valve body. A 
cylindrical upper end on the lever 
enters a socket spherically mounted in 
an eye, which is screwed into the end 
of the valve piston. Valve travel is 
twice that of the steering cam and this 
has permitted the employment of a 
fairly small valve, 1-3125 in diameter, 
on what is a large gear. It is designed 
for a controlled fiow rating of 2-1 gal/ 
min, giving lock-to-lock in six seconds. 
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C Outlet port (return to reservoir) 
D Inlet port (from hydraulic pump) 
> Fluid displaced from cylinder 


Power piston area is 11-8 in? and the 
power lever arm is 3 in long, giving a 
hydraulic drop-arm torque of 
25,400 Ib-in at 750 1b/in® or 33,900 Ib- 
in at 1,0001b/in? pressure. These, 
obviously, are heavy commercial rat- 
ings and can be compared with a drop 
arm torque of about 9,500 lb-in at 
750 Ib/in* for the Saginaw gear on the 
Buick car. 

Mention of power torque figures 
leads to consideration of the effect on 
the steering connections of the fitting 
of a power mechanism. In the hands 
of an inconsiderate driver there is no 
doubt that the average number of 
heavy loadings in a year’s operation 
will be much increased. Expressed in 
another way, the driver will not 
trouble to ease his connections of load 
by keeping the vehicle in slow motion 
when making parking locks. Since 
most power steerings are designed to 
exert full parking torque for a very 
slight steering wheel rim force, it is 
also clear that, if the lock stops are on 
the steering swivel and not in the box 
a muscular driver can increase the 
maximum load by from 60 to 70 per 
cent by pulling hard on the wheel. 
On both counts it would seem desir- 
able to review the stresses of every 
part of the steering linkage when 
changing over te power operation. 

For those interested in power steer- 
ing equipment that can be fitted to an 
existing chassis and use the standard 
manual steering box, both Ross and 
Vickers offer systems, primarily 
intended for commercial vehicles, in 
which the power mechanism comes in 
the steering linkage. A description of 
the Ross linkage-type gear may be of 
technical interest. 

In this system the usual spool valve, 
provided with reaction rings acting 
under pump pressure to give centring 
and “ power feel,” is incorporated with 
the drag link. Flexible hoses from the 
valve assembly connect to the two ends 
of a separate cylinder, suitably coupled 
to the steering linkage, while two more 
hoses make the flow and return con- 
nections to the pump. 

Such a system could be fitted in 
a few hours to an existing vehicle. 
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ANY novel extremely 
developments have 

incorporated the 
various assembly sections laid out by 
the Brakes Division of Automotive 
Products Co. Ltd., Leamington, for 
the assembly of brakes for Austin A30 
cars. In all there are three distinct 
sections; one for the assembly and 
testing of the brakes; one for the 
assembly and testing of the master 
cylinder; and one for the assembly and 
testing of the frame cylinder used in 
connection with the rear brakes. 

In planning the various layouts, 
three main factors have been con- 
sidered. The first was to reduce 
handling to a minimum, both in the 
delivery of materials to the assembly 
sections and in passage through the 
section; the second was to use the 
least possible amount of floor space 
for the specified maximum output; 
and the third was to provide sufficient 
flexibility to allow variations in output 
to be handled economically. It is 
almost needless to say that the over- 
riding consideration was, of course, the 
quality of the final product. 

Only one of the sections, that for 
brake assembly, could be in any way 
considered as suitable for a power 
driven conveyor, but examination of 
the problem quickly showed that the 
use of such a conveyor would be un- 
economic even for full output and 
would also reduce the flexibility of the 
section for dealing with variations in 
output. It was therefore decided to 
plan a layout that would allow the 
parts to be passed manually from one 
station to the next, either by direct 
transfer where the stations were 
adjacent, or by 
chute where 
direct transfer 
was not feasible. 

A noteworthy 
feature of all 
three sections is 
that work benches 
have been com- 
pletely elimin- 
ated. In their 
place there are a9 
steel racks, fabri- a 
cated from angle fe) 
sections and 
designed to hold 
standard tote pans ¢ db § 
of components in 
positions con- 
venient for the 
operators at the 
various work 
stations. All the 
component parts 
for the master 
cylinder and 
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BRAKE ASSEMBLY 


Developments at the Works of Automotive Products Co. Ltd. 


frame cylinder are delivered to the 
assembly sections in these tote pans; 
for the brake assembly all parts other 
than the back plates and the shoes are 
delivered in them. 

This use of standard tote pans 
greatly reduces the amount of handling 
that is necessary. For example, parts 
that are produced in one of the Com- 
pany’s machining sections are loaded 
into tote pans in standard quantities 
at the end of the machining operation, 
and they eventually arrive at the 
assembly section in the same _ pans. 
Bought-out parts are loaded into tote 
pans in the receiving stores and are 
then passed to the assembly sections. 


Brake assembly 

The brake assembly section may be 
considered as comprising the machines 
for riveting the linings to the shoes, 
the machines for grinding the shces, 
and the actual assembly stations. ‘To 
minimize the amount of handiing that 
is necessary, the riveting machines are 
located adjacent to the grinding 
machines so that the work can _ be 
passed down a chute from one machine 
to the next. Similarly, the grinding 
machines are located to allow the 
finished shoes to be passed down a 
chute to a position adjacent to the 
station at which shoes are 
assembled to the back plate. The back 
plates are delivered in Stillages to the 
appropriate station. All other com- 
ponent parts are delivered in standard 
tote pans. At most work stations the 
fixtures are mounted on steel plates 
welded to the steelracks. 

On the Austin A30 the front brakes, 
see Fig. 1, are hydraulically actuated, 


Fig. 1. Components for front brake assembly 
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and incorporate wheel cylinders, while 


the rear brakes are mechanically 
actuated. There is therefore need for 
sugaty different assemobiy sequences, 
certain stations being used oniy for 
tront and others only for rear brakes. 
Provision has also had to be made for 
dealing with different handed assem- 
blies tor the production of off and near 
side brakes. In general, the work fix- 
tures are designed to accommodate 
bota right and left hand assemblies, 
except tor the hydraulic test on whee! 
cy.inders for the front brakes. For this 
test it has been found advisable to have 
separate testing stations. 

there are also two stations whic 
do not lend themselves to inciusion in 
the actual assemoly line. At one of 
these stations there is a foot press that 
is used for riveting the clicker spring 
to the expander body for the rear 
brake. This press is adjacent to the 
assembly line. Two fabricated angle 
steel structures are attached to it, one 
at each side, taking the component 
parts at one side and the sub-assem- 
blies at the other. The second fixture 
not actually in the line is used for 
rolling the pistons for wheel cylinders 
to ensure that they are completely 
free from burrs. 

To economize in floor space, double 
sided racks are used in the brake 
assembly section with werking stations 
at each side. Passage of completed sub- 
assemblies from one side of the line 
to the other is effected by means of 
chutes which deliver direct to the 
appropriate station. On what might be 
termed the final assembly side, there 
is need to transfer certain assemblies 
to fairly widely separated stations. In 
one case this is 
effected down a 
chute running 
beneath the racks 
that carry the 
tote pans, and 
in another down 
a length of roller 
convevor. 

43 nee 
intended to 
describe the com- 
plete assembly in 
detail, but rather 
only to draw 
attention to the 
manner in which 
the whole section 
is laid out to 
allow the work to 
be carried out 
auickly and 
eficiently. For 
example, at 
almost every 
station the work 
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is placed in the fixture and held suffi- 
ciently securely without any tightening. 
Where screws or nuts are to be 
screwed in or tightened, the general 
practice is to use Wolf electric nut 
runners, suspended and counter- 
balanced in positions convenient for 
the operators. At one station, however, 
a special inverted nut runner is 
employed. It has two heads driven 
from a common source. Each head is 
recessed to take a screw, and it is only 
necessary to press the part into which 
the screws go for both to be driven 
home simultaneously. 

Every wheel cylinder is _ tested 
hydraulically after the sub-assembly is 
completed. At one time this test was 
a comparatively lengthy operation, 
since it entailed making and unfasten- 
ing screw connections. Now the wheel 
cylinder is merely fitted in a jig and 
all the necessary blanking is effected 
without a single screwed connection. 
The jig, and with it the cylinder, is 
then turned through 90 deg for immer- 
sion in a tank of hydraulic fluid. This 
test is now carried out in a time that 
conforms with the time cycle for other 
operations. 

The general layout of the brake 
assembly station is illustrated in Figs. 
2 and 3. Referring to Fig. 2, A is the 
foot press for riveting the clicker 
spring to the expander body, B is the 
two-spindle nut runner station for the 
clicker wheel and adjuster assembly, C 
the expander body assembly station, 
and D one of the hydraulic test rigs 
for the wheel cylinders. 

Referring to Fig. 3, A is a chute from 
the grinding machine for delivering 
shoes and linings ready for assembly 
to the back plates; B is a chute from 
the hydraulic test station for delivering 
wheel cylinders to the front brake 
assembly stations C and D at which 
the wheel cylinders are assembled to 
the back plates; E is the chute for 
delivering back plate and wheel 
cylinder sub-assemblies to assembly 
station F where the lined shoes are 
assembled to the sub-assembly; and 
G is a roller gravity conveyor for carry- 
ing the front brake assemblies to the 
station where the bridge pipes, bleeder 
screws and blanking caps are fitted. 
All assemblies of components to the 
back plates for the rear brakes are 
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Components for master cylinder 


Fig. 7. Master cylinder assembly section 


Fig. 8. Master cylinder hydraulic test rig 
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effected at station H. The sub- 
assemblies, which are produced on the 
otner side of the line, are passed down 
a two-branch chute, one branch for 
left and the other for right-hand parts. 
Each branch delivers direct to station 


Fig. 4 shows the two hydraulic test 
rigs tor wheel cylinders. In this illus- 
tration, the clicker spring assembly 
with its electric nut runner is shown 
at A; the delivery chutes from station 
A to the hydraulic test rigs B and C 
are shown at D and E; and the chute 
for delivering tested wheel cylinders 
to the assembly station on the other 
side of the line are shown at F. The 
simple types of fixtures and the manner 
in which they are built into the struc- 
ture are illustrated in Fig. 5, which 
shows at the right the station for the 
assembly of the wheel cylinder to the 
back plate, and at the left, the station 
for the assembly of the shoes to the 
sub-assembly from the previous 
station. 

This assembly layout is a_ very 
marked departure from conventional 
practice, but it has already proved its 
worth. The floor space occupied is 
much less than would have been 
necessary under any of the earlier 
assembly arrangements, and we should 
estimate that the initial outlay has 
been less. Furthermore, should occa- 
sion arise, the angle iron structures 
can be readily adapted to a revised 
layout. 

From the production’ engineer’s 
point of view, probably the most 
attractive feature of this layout is the 
ease with which wide variations in 
output can be handled economically. 
Naturally, the most economic costs are 
obtained when the section works at 


EVERAL reports on different sub- 
jects that have been investigated by 
the Motor Industry Research Associa- 
tion have now been released for general 
circulation. Among them are included : 
Report N6. 1951/2 on the Fatigue 
Strength of Cast Crankshafts, which 
deals with the influence of some special 
design features on bending fatigue 
strength. The investigations were con- 
cerned with the following design 
features: web depressions, journal 
bores with well-rounded ends, journal 
bores with ends reduced in diameter, 
chamfered webs, eccentric journal bores 
and slots machined through the web. 
Some of the designs were subjected 
to bending fatigue tests and others 
were more conveniently examined by 
stress measurement. None of the 
designs gave increases or decreases of 
strength of appreciable magnitude. The 
best improvement indicated was for 
the journal bores with reduced ends 
(barrel-shaped bores). It was in the 
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maximum capacity with an operator 
at every station. When, however, 
through shortage of materials from 
outside suppliers, or for other reasons, 
the section must work at less than full 
capacity, the number of operators can 
be proportionately reduced (each oper- 
ator working twe or more stations) and 
the loss in efficiency is only slight. 
{his assembly system has also 
brought other advantages. One of the 
most important is that it allows 
specified outputs to be maintained with 
quite small buffer stocks, with the 
result that the investment in work-in- 
progress is kept low. As the policy of 
the Austin Motor Co. Ltd. is to carry 
on small stocks in relation to output, 
Automotive Products Co. Ltd. must 
be prepared to make frequent deli- 
veries of relatively small, and perhaps 
fluctuating quantities. ‘This condition 
could, of course, be met by building 
up stocks of finished brake assemblies, 
but this has not been necessary because 
the planned methods allow very quick 
response to any change in demand. 
Compact assembly sections have 
also been devised for the master 
cylinder and the frame cylinder. A set 
of components for a master cylinder 
assembly is shown in Fig. 6, and the 
assembly section is illustrated in Fig. 
7. Once again fabricated angle section 
racks are used for carrying standard 
tote pans of components. For the 
master cylinder there are only three 
assembly operations and one test oper- 
ation. Of the assembly operations, it 
is necessary to mention only the first. 
At this station, which may be seen in 
Fig. 7, the baffle, gasket and cover 
plate are fitted to the cylinder. A 
special inverted four-spindle nut 
runner is used. The screws are placed 
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in the runner heads, the cover and 
the gasket are placed over them, and 
the body is placed in position on top. 
A vee-shaped clamp is then pulled 
down on to the body, the nut runners 
and the screws start revolve, 
and a light pressure is maintained on 
the body to drive it on to the screws. 

The testing rig, which is shown in 
Fig. 8, is noteworthy. It completely 
eliminates the need for screwed con- 
nections and allows a complex test 
sequence to be carried out in a 
remarkably short time. The body is 
dropped into a base plate and a toggle 
link mechanism is actuated to seal off 
the back end. Another toggle link 
mechanism in which a self-opening 
valve is incorporated, is then applied 
to the top. Through this valve a pres- 
sure of 20-30 Ib/in? is developed inside 
the cylinder to test the casting for 
porosity. After the porosity test, the 
top valve is removed and the fluid tank 
is raised to fill the cylinder with brake 
fluid. Air is then passed through the 
end fitting to ensure that the vent hole 
is clear. By means of a calibrated hand- 
wheel, the piston is then moved for- 
ward 0-030 in; the air must not be cut 
off until this degree of movement has 
been reached. At this stage, the back 
toggle mechanism is disengaged and 
the piston is operated by hand lever. 
After several strokes, the cylinder is 
again filled with brake fluid and the 
back toggle mechanism is again 
engaged. The air pipe line connected 
to the back toggle mechanism is 
blanked off, and the piston is again 
operated until a stop light switch con- 
nected with the toggle mechanism 
causes a small electric bulb to light up. 
This gives proof of correct sealing and 
completes the test. 


MIRA REPORTS 


Recent Releases for General Circulation 


order of 10 per cent, which is negligible 
compared with the improvements in 
strength obtainable by increasing the 
fillet radii. Some of the designs did, 
however, have appreciable effect on 
crankshaft bending flexibility. For 
example, web depressions increased the 
flexibility by about 50 per cent. 

Report 195037 on the Bending 
Fatigue Strength of Gear Teeth. This 
report is a comparison of some typical 
gear steels. The steels were 1} per cent 
Ni-Cr-Mo_ oil-hardening, both plain 
and leaded; 45 per cent Ni-Cr air- 
hardening; 3 per cent Ni-Cr case- 
hardening; 4} per cent Ni-Cr case- 
hardening, both plain and leaded; and 
3! per cent Cr-Mo-V nitriding. 

Gears in the various materials were 
comvared on the basis of their mean 
“S-N ” curves, where S is the nominal 
bending stress and N the number of 
stress cycles to tooth fracture. The 
case-hardened steels proved superior 
in fatigue strength to the through- 


hardened steels, nitrided steel gears were 
intermediate between these groups. 

The intreduction of lead to improve 
machinability reduces the fatigue 
strength of both  through-hardened 
and case-hardened steels. In through- 
hardened steels lead has an adverse 
effect both in the region of finite life 
and on fatigue limit. In case-hardened 
stee's, the effect becomes more pro- 
nounced as the number of stress cycles 
increases. Indeed the leaded case- 
hardened steel showed no fatigue limit 
up to 10 million cycles. 

Price indices of the various materials 
are included in the report, but have 
not been directly related to fatigue 
limit, since in comparing materials for 
gear application it may be necessary to 
consider both the fatigue limits and 
strengths at a finite number of cycles. 

Copies of these reports, price 10/-, 
may be obtained from The Motor 
Industry Research Association, Great 
West Road, Brentford, Middlesex. 
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A MAGNESIUM BODY 


An Experiment With a Lightweight Material 


SSEX AERO Ltd., of Gravesend, 
| een demonstrated the proto- 

type of a magnesium bodied 
sports coupé. The object in designing 
and making this car was to show that 
it is practicable to form magnesium 
sheet into the complex shapes required 
for the modern car. From the accom- 
panying illustration it can be seen that 
their objective has been attained. How- 
ever, several 
relevant questions 
still remain un- 
answered. Mag- 
nesium alloy 
sheet is somewhat 
more expensive 
than aluminium, 
and it seems 
likely that the 
methods of fabri- 
cation employed 
would also’ be 
costly. The pro- 
perties of this 
material, such as 


strength, fatigue 
resistance and 
corrosion resist- 


ance are not so 
good as those of aluminium. Neverthe- 
less, so far as these properties are con- 
cerned, little trouble is likely to be 
experienced in a car designed and 
manufactured on lines similar to the 
demonstration vehicle. 

Because of its light weight, mag- 
nesium is an attractive material from 
which to manufacture sports cars. It 
is approximately two-thirds of the 
weight of aluminium. Moreover, it is, 
at the moment, in rather more plentiful 
supply than aluminium. A question 
that is often asked about this metal is 
how easily will it ignite during pro- 
cessing. Very small pieces, such as 
magnesium ribbon or filings will burn 
readily. In sheet or cast form, how- 
ever, it must be kept at a temperature 
of at least 600 deg C if combustion is 
to be maintained. The freedom from 
fire danger is clearly shown by the 
fact that the forming process consists 
in alternately heating the metal by 
blow-lamv to a temperature of about 
300 deg C and panel beating it. 

Corrosion is a serious problem with 
this material, particularly with copper 
to magnesium, or brass to magnesium 
joints, but chromium or cadmium plat- 
ing is an effective corrosion inhibitor. 
Alternatively, both sheet and cast 
magnesium may be given a chromic 
acid treatment which, in conjunction 
with varnish, effectively prevents cor- 
rosion. So far as this particular vehicle 
is concerned, the treatment given was 
as follows. After fabrication, the body 
was dipped in a dilute nitric acid bath, 
and then in boiling water. This 


dipping process was carried out in 
order to remove all traces of welding 
flux, grease, etc. Next, it was given < 
chromic acid treatment followed by a 
coat of Varsyn varnish and it was then 
stoved. Finally, after applying Bergers 
grey primer, the cellulose finishing 
coats were sprayed on. 

Argonarc welding was employed for 
fabrication. This process gives rise to 


The Essex Aero magnesium-bodied car 


little distortion, as the heating effect 
is very local. Moreover, the argon 
shroud prevents the formation § of 
oxide, and so enables a sound joint 
to be made, while calling for the 
application of less skill than most of 
the other welding processes. It is 
claimed in the U.S.A. that magnesium 
sheet may be spot welded. However, 
the clean joints that are necessary for 
such a process would probably give 
rise to corrosion troubles. 

The demonstration vehicle was 
based on an Allard J2X chassis which, 
to accommodate a fully streamlined 
body, was extended at both ends. A 
light alloy structure at the rear formed 
the main extension, 2ft 9in long. 
Further modifications were made to 
the chassis to increase by lft the 
length between the driving seat and 
the rear wheels. These modifications 
were \effected by moving the pedals 
forward, and dropping the floor to 
about 2 in below the top of the chassis 
frame. A saving of weight was obtained 
by replacing the steel petrol tank with 
a tank made of magnesium; the rela- 
tive weights of the two were respec- 
tively 39} 1b and 154 lb. 

It is, of course, easier to give a well 
streamlined shape to a coupé than to 
a four-seater saloon. Full advantage 
was taken of this fact in the demon- 
stration car, which had only an occa- 
sional seat behind the two front seats. 
The back light is not unusually large 
as is the case when a fully streamlined 
design has been adopted, because a 
slightly stepped rear end style has been 


chosen. Bucket-type front seats were 
employed. They were made from 
16 s.w.g. magnesium alloy sheet. 

The body shell, with doors, weighs 
140 1b, and is welded together in one 
piece. For the most part it is of 
16s.w.g. D.T.D.118A magnesium alloy 
sheet. The windscreen pillar, door sill 
and reinforcement around the door 
opening are of 12 s.w.g. sheet. Most of 
the hardware is 
made from mag- 
nesium alloy, 
either jin or 
in thick. These 
items include the 
bonnet and door 
hinges, body 
mounting 
brackets, and 
boot lid hinges. 
The bumpers are 
by welding from 
4in thick mag- 
nesium alloy 
sheet, containing 
7 per cent alu- 
minium. They 
are formed into 
a channel section which is very solid 
and serviceable, and yet they weigh 
only 8lb each. The grille is made 
from 10 s.w.g. vertical strips welded 
to } in thick transverse strips. 

An interesting feature of the body is 
that it may be completely removed 
from the chassis in about four minutes, 
and only four men are needed to lift 
it clear. It is for this reason that the 
one-piece construction been 
employed. No doubt this would appeal 
to some sports car enthusiasts since it 
leaves the chassis completely clear for 
adjustments and tuning. Moreover, 
when the body has been lifted clear, 
the front seats and the floor remain 
on the chassis, so that it may still be 
driven. Nevertheless, this unit body 
construction would appear to present 
difficulties, so far as repair of damage 
to wings, etc., is concerned. The 
removal sequence is as follows: — 

1. Slacken front bumper bolts, and 

slide the bumper forward. 


2. Disconnect electric wiring. 

3. Disconnect one heater pipe. 

4. Remove the body mounting bolts. 
5. Lift the body vertically. 

Six body mounting points are 


employed, the attachment brackets 
being welded one on each side of the 
transverse hoops of the chassis struc- 
ture. Thus, there are two mountings 
at the front, two at the centre, adjacent 
to the door pillar, and two at the rear, 
over the back axle. The body shell, 
which is suitably reinforced at these 
points by a welded internal structure 
that carries the body brackets, is 


bolted to the frame by {in diameter 
bolts used in conjunction with Silent- 
bloc resilient} mountings. The top 
bearings of the door hinges are in- 
corporated in the pair of body mount- 
ing brackets adjacent to the front 
pillars, while the lower hinges are 
entirely separate. 

A considerable amount of Argonarc 
welding must have been employed in 
the construction of the body. Not only 
were the separate portions of the 
panelling butt-welded together, but 
also the stiffening sections round the 
edges of the boot and bonnet lids, and 
round the opcnings, were made of 


TEAM spraying for applying 
Goer is an entirely new develop- 

ment from America. The process 
has been developed by E. I. Du Pont 
de Nemours and Co. It is effected 
by using super-heated steam in place 
of compressed air. Steam spraying 
offers many advantages to manufac- 
turers. Some of them are outlined 
below. 

1. It reduces costs by making more 
efficient use of the paint. When spray- 
ing is done by compressed air at 50 
to 80lb/in*, spray efficiency rarely 
exceeds 65-70 per cent, and there are 
considerable losses. These losses eccur 
because particles of paint are pre- 
vented from reaching the surface of 
the component. On the other hand, in 
steam spraying, the steam dissipates 
immediately on release, enabling the 
material to concentrate upon the work. 
Thus overspray is reduced and there 
is a saving of 10-20 per cent in the 
amount of material used. 

2. It cuts finishing time, because 
with steam spraying the operator can 
apply a film thickness in one coat that 
is equal to two coats sprayed by the 
more conventional method. 

3. Labour costs are reduced, 
because fewer coats have to be applied. 
Reduced overspray also reduces paint 
losses, and the spray booth does not 
need to be cleaned so frequently. 

4. Through the action of the atom- 
izing steam, the paint is applied at a 
lower viscosity at the point of atam- 
ization. It is therefore possible to use 
material of higher viscosity than is 
used in compressed air spraying. This 
allows the application of heavier coats 
without sagging or running. 

5. Cost is reduced on_ thinners 
because higher viscosity materials are 
used. 

6. Danger of sags, runs, etc., is 
greatly reduced, because after atom- 
izauon the material rapidly cools back 
to room temperature. With an appro- 
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magnesium channel section, with its 
upper flange butt-welded to the panel. 
Butt-welds are employed in preference 
to lap-welded joints because they 
eliminate the possibility of the onset 
of corrosion due to the collection of 
moisture between the overlapping 
faces. With this material every possible 
precaution must be taken against 
corrosion, and scratches to paintwork 
would have to be carefully treated very 
soon after they occur. 

There is litte doubt the 
methods of construction employed on 
this prototype are the best, so far as 
prevention of corrosion is concerned, 
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but they are expensive. Other methods, 
such as the employment of dutch 
bends around door cpenings and boot 
and bonnet lids, etc., might be used, 
since magnesium becomes pliable 
when heated. Whether such methods 
of construction would be satisfactory 
in practice remains to be seen. It would 
appear that the only attraction that 
this material has to offer to the 
customer is an extremely light weight, 
but it is doubtful whether even the 
most enthusiastic sports car owner 
would be prepared to pay a price very 
much in excess of that for an 
aluminium body. 


STEAM SPRAYING 


fn American Development 


priate change in viscosity, it is pos- 
sible to apply heavier coats than by 
using compressed air. 

7. Since fewer coats 
production is increased. 

8. It costs less than air spraying 
because generally steam can be pro- 
duced more cheaply than compressed 
air. 

9. It is less hazardous. As overspray 
is reduced and solvent fumes are less, 
working conditions are improved. 

10. Rejects for pinholing, normally 
caused by entrapped air, are reduced 
to a minimum, and orange peel effect 
is not so pronounced. The result is a 
far better surface and a higher quality 
product. 

11. Steam spraying can be fitted into 
any existing installation, providing 
that steam is available at a pressure of 
125 lb/in®. The danger is that con- 
densation may come through the lines, 
beyond the capacity of the superheater 
to dry it. 

The disadvantages are :— 

1. To avoid excessive hose length 
and consequent cooling of the steam, 
which must be under constant pres- 
sure, the steam source must be located 
close to the operating stator. 

2. Few plants have superheated 
steam supplies, but equipment is 
available to provide steam at the 
required pressure and dryness. 


are applied, 


Steam spray guns 

The gun has two outstanding 
features; it weighs no more than the 
ordinary spray gun; and there is prac- 
tically no heat transfer between the 
head of the gun, where both steam 
and material inlets are located, and the 
body of the gun. Owing to excellent 
insulation and heat radiating design, 
and the use of a built-in finger guard, 
low trigger and handle temperatures 
ire assured. 

The hose support is positioned to 
give fine balance to the gun. As the 


gun is the bleeder type that allows 
steam to escape continuously during 
operation, condensation in the steam 


lines is eliminated. Special rubber 
hosing is needed to withstand the 
prolonged temperatures up to 400°F. 

The pressure gauge which indicates 
the atomizing steam pressure is 
located between the outlet of the 
superheater and the entrance of the 
steam hose. A thermometer is also 
fitted between the superheater and 
the entrance of the steam hose. This 
thermometer indicates temperature of 
the superheated steam. 

To eliminate water particles present 
in ordinary saturated steam, which 
might cause blistering or pinholing in 
the finish coat, it is necessary to 
superheat the steam to convert all 
water content to dry steam vapour. 
It is recommended by the Brake Shoe 
Company of America that a 3kW 
superheater capable of serving up to 
two spray guns, is the minimum size 
unit suitable for most applications. 
These units are explosion proof and 
are normally used at 230 voltage A.C. 

A pressure regulator duplicates the 
purpose of a regulator in an air line, 
but in this case it controls the pressure 
of the steam entering the  super- 
heater. It operates by diaphragm 
pressure against spray pressure. The 
regulator is located on the inlet side 
of the superheater, since by controlling 
the steam pressure at this point an 
accurate reading may be obtained 
from the pressure gauge on_ the 
outlet side. A separator is required to 
remove any water that may be present 
in the steam, and return it to the 
generator, or to the drain. 

There is littl or no danger from 
burns, although in the cause of safety 
it is recommended that operators wear 
gloves. The superheated steam cools 
so rapidly that the operator can pass 
his hand through the spray at a 
distance of 12 to 15in from the gun 
without any discomfort. 
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PRESS PLANT 


An Interesting Development by the Chrysler Corporation 


plant has recently been com- 

pleted and put into operation by 
the Chrysler Corporation. It is located 
at Nine Mile and Mound Road, 
Detroit, Michigan, U.S.A. There are 
two outstanding features in this new 
plant. The first is the provision made 
to allow the original installation of 
heavy presses to be carried out with 
comparative ease. The second is the 
ease with which heavy presses can be 
moved from one location to another to 
suit production requirements. 

Before the development of this 
plant, the presses were designed and 
installed with most of their opera- 
tional parts above floor level, and a 
pit, sometimes to a depth of 20 ft, had 
to be excavated under each press loca- 
tion to take the foundations. Once a 
press was set into position, servicing 
was difficult and any change of loca- 
tion was a lengthy and expensive 
operation. 

In the new plant an open basement 
is provided underneath the areas in 
which the presses are located. The 
machines themselves can now. be 
designed with most of their working 
parts below floor level so that there 
is not the same press height above 
the floor. In addition, the basement 
provides a clear space where workmen 
can get at the mechanism of each 
press quickly and easily for servicing 
and repairs. 

In the conventional press plant the 
transfer of a large press from one 
location to another involved a repeti- 
tion of the original procedure of 
excavating a hole and preparing a 
concrete foundation. To move a press, 


A NEW and very interesting press 


Part of the basement below the press area. The press mechanism can be serviced from the 
basement. 


Heavy presses in use at the Chrysler Corporation Nine Mile Press Plant 


or to add a new one at the Nine Mile 
plant, it is only necessary to remove 
sections of the 4in laminated oak 
flooring surrounding the presses on 
the working floor. Then, overhead 
cranes can be used to move the press 
in sections from the original to the 
new location. 

Some indication of the problem 
involved in moving large presses may 
be obtained from a consideration of 
their dimensions and weights. The 


two largest presses now in use at this 
new plant weigh 440 tons each. In 
operation they accommodate dies 
weighing 75 tons and exert a pressure 
of 900 tons on the metal being 
formed. Each press occupies a floor 
area 12 ft x 24 ft and stands 15 ft above 
floor level and 17 ft below it. 

The factory building is 704 ft long 
x 462 ft wide. A raw material receiv- 
ing area is located along the north 
side. It has a clear span of 100 ft and 
is served by two overhead bridge-type 
cranes of 50- and 20-tons capacity. 
The crane rails are 32ft and the 
underside of the roof trusses 42 ft 
above the floor. Raw material is deli- 
vered both by rail and by truck. The 
press area and die shop, the assembly 
and welding area, and the storage and 
shipping area are along the south and 
west sides of the building. 

The actual press area measures 
240 ftx 640 ft. Beneath it there is a 
pit, or basement, 17 ft deep and with 
a superficial area of 176 ft x 480 ft. 
Owing to the soil conditions, a heavily 
reinforced mat, 3 ft thick, was installed 
under the whole of the basement. Con- 
crete piers, at 40 ft centres one way 
and 13ft 4in the other, support the 
176ft continuous lower tier press 
girders. Pairs of these lower tier 
girders, spaced 30ft apart, form 12 
separate aisles of press supports. 
Between each pair of press supports 
there is a 10 ft wide gangway. 

In each of the 12 press aisles, the 
ends of the upper tier press girders 
rest on the top of the lower tier 
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Spot welding centre pillars in the Nine Mile press plant 


girder. The upper tier girder com- 
prises two 36in girder sections with 
20in top and bottom cover plates. 
Slotted holes are provided in the 
cover plates to allow the press anchor 
bolts and tie presses to be moved to 
any desired lateral position. In addi- 
tion, the upper tier girder can be 
moved to any desired position length- 
wise in the press aisles. Floor framing 
and 4in laminated oak flooring is 
provided between and around the 
presses. The press area is served by 
50-ton cranes on eight 80 ft x 240 ft 
runways. The receiving area is at right 
angles to the press aisles. A 16 ft wide 
ramp and stairs connect the work floor 
with the basement. 

An area south of the presses is used 


for assembly and welding operations 
and for finished storage. In the same 
area there are repair shops, tool stores 


and shop offices. The die shop is 
located along the west side of the 
building. Despatch of the finished 


product is through a truck dock, 120 ft 
wide, located at the east end of the 
finished storage area. Two large balers 
are installed for compressing and 
baling scrap and trimmings. The bales 
are dropped on to a continuous belt 
conveyor below the floor. On_ this 
conveyor they are carried outside the 
building to discharged  auto- 
matically into open railway trucks. 
Because of the extremes of temper- 
ature encountered in Detroit, heating 
and ventilation are very important. 


Automatic scrap baling machines 
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Steam for heating the building and for 
process requirements is supplied at 
150 lb/in? pressure from the present 
boiler house of the Dodge truck plant. 
These steam and return services run 
through the present truck plant and 
then, through a long underground 
tunnel, to the press plant. 

Thermostatically - controlled, over- 
head down-blow units heat the press 
shop. In addition, each large door has 
a blower type heater that automatically 
turns on when the door is opened. 
This supplies a curtain of warm air 
across the full width of the door. 
These heaters are all supplied with 
steam at 301b/in®. In addition to the 
unit heaters there are four winter 
supply fresh air units which supply 
80,000 c.f.m. of heated outside air to 
the buildings. 

In summer, the ventilation of the 
press shop is effected by means of unit 


type ventilators, both supply and 
exhaust, on the roof. They provide 
approximately ten air changes per 


hour over the entire area, to keep the 
air clean and fresh to give good work- 
ing conditions. 

Great care has been exercised to 
make maintenance of the presses as 
easy as possible. All electrical connec- 
tions between each press and _ its 
associated control devices are made 
from carefully engineered layouts. 
Conduit and wiring connections 
between the devices have been 
planned to follow the most direct and 
logical route. All similar presses have 
identical conduit and wire inter-con- 
nections with all device terminals 
tagged to conform to the manufac- 
turer’s control diagrams. 

All the large presses are equipped 
with four multi-point receptacles 
located at each corner, and designed 
to function with one standard type of 
portable control stand. One, two, three 
or four operators can work on a single 
press in complete safety if a standard 
control stand is plugged in for each 
operator. One “ stop” and two “run” 
buttons are provided on each control 
stand, and the press will not start until 
all “run” buttons are depressed. A 
special shorting plug is also provided 
at each control station to permit 
control of the press from one position. 


Metalastik Heavy Duty 
Shackles 


PARAGRAPH in the review of 

the Commercial Show, suspension 
section, published in the November, 
1952, issue of this journal, may have 
created an impression that vehicle 
makers who had _ hitherto fitted 
Metalastik heavy duty shackles have 
now reverted grease-lubricated 
spring joints. The facts are, of course, 
otherwise. Not only have Leyland 
Motors Ltd. retained these shackle 
pins in all the models on which they 
were originally introduced, but they 
are now also incorporated in the 
B.U.T. trolley-bus chassis, and certain 
Guy, Bristol and Continental chassis. 
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Orowan’s Theory and Its Practical Implications 


HE nature of the spread of a 

! fatigue failure has been explained 

by Gough' in the following 
terms :— 

At some point, before the yield point 
can be determined by external measure- 
ment, local yield actually takes place in a 
crystal or at a grain boundary. This is 
because there are many imperfections, 
even in a pure metal, which give rise 
to stress concentrations. Owing to the 
applied oscillating stress, considerable 
slip takes place at the edges 
of the crystal, and the quan- 
tity of slip increases until 
the edges of the grains 


A metal contains a large number of 
inherent imperfections. In Fig 1 these 
have been represented as being equiva- 
lent to a series of small cracks. Under 
tensile loads they will cause stress 
concentrations at the ends of the cracks, 
and a certain amount of plastic deforma- 
tion will take place. 

The metal may be regarded as equiva- 
lent to the spring system shown in 
Fig 2. In this diagram, A is a very 
strong spring, of stiffness K, repre- 


under the microscope appear 


to be covered with black 
patches, which are really a 
large number of highly con- 1 
centrated slip bands. If these 


black areas spread more than ~ 


a certain amount, then the |- | 
fatigue crack is propagated 
and fracture will result, but ee 
if the applied stress is not 
too great, the slip bands will \ 
eventually cease to spread; |— 
the metal stabilizes itself, | 
and failure will not occur. 


Stiffness K 


Orowan’s theory 

A theory of fatigue failure 
has been put forward by 
Orowan? which, in the 
author’s opinion, is the most 
compatible with the experi- 
mental evidence available. 
An understanding of thecon- 
ceptions of this theory is most helpful 
in estimating the significance of certain 
fatigue phenonema. 


* From a paper presented before the Institution of 
Production by J. A. Pope, Ph.D., 
D.Sc., 
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Strain 


Fig. 3. Graphical representation showing 
the liability of a specimen to crack propa- 
gation 


Figs. 1 and 2. The main body of the test specimen, Fig. 1, is 
represented by the spring A, Fig. 2, and the imperfections by B 
and C 


senting the main body of the metal, 
and B is a weak spring in series with a 
plastic body C. B and C are parallel 
with A, and represent the stress-strain 
conditions at the imperfections. They 
contribute very little to the load carrying 
capacity of the system, and whatever 
changes take place in C, the deflection 
due to load +P will be +X where 


X= a It is the alternating strain of 


+X on sections B and C of the system 
which has to be studied. 

Let the stiffness of the spring B 
equal k, and the plastic strength of C 
be f. Then the spring B will deform 


k béfore C suffers any deformation. If 
NOMENCLATURE 
+P = Range of oscillating direct stress. 
+P; = Range of oscillating direct stress 
at fatigue limit. 
P. = Mean value of direct stress. 
P, = Fatigue limit when Pm =0. 
= Oscillating tensile load. 
P,, = Mean tensile load. 
P, = Yield strength (tension). 
P,, = Ultimate strength (tension). 
q = Shear stress. 
qy = Yield strength torsion. 
qu = Modulus of rupture for torsion 
test. 


> X, C will not deform at all, but if 


< X,C will suffer plastic deformation 


at every application of the load. 
However, should C work harden as 
deformation continues, the value of f 
will increase and eventually a value will 
be reached when 4 X. Then no 


further deformation will occur under 
the alternating strain +X. If, however, 
C cannot work harden to this 
degree, the deformation 
eventually will be so great 
that Cwill fracture. As B and 
C together represent the 
highly stressed area at the 
imperfections, the fracture of 
C is analogous to the pro- 
pagation of a crack from the 
ends of one or more of these 
imperfections, that is, the 
initiation of a fatigue failure. 

The whole process may be 
represented graphically as 
shown in Fig. In this 
diagram the curve OD re- 
presents the work hardening 
characteristics of the metal, 
that is, the stress strain 
diagram to some scale, and 
OE is the loading line for the 
spring B, the slope of which, 
of course, equals k. Mark off 
along the abscissa a distance 
to represent X, and at that 
distance from the origin draw 
the vertical line FG cutting 
OE at H. Finally, through D draw a 
horizontal line cutting FG at J. If H 
lies below J, then it means that the 
metal around the imperfections can 


Fig. 4. The effect on the diagram, Fig. 3, 
of the application of a mean stress other 
than zero 
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Figs. Sa and 5b. The effect of stress raisers. 
(b) under compression 


eventually work harden to such an 
extent that no further deformation will 
take place and the metal becomes 
stabilized. This is the case for J and H. 
If, however, the applied load on the 
specimen is increased from P to P', the 
deflection increases from X to X', 


1 
where X! pe and the points F', J', 


H' and G! may be obtained, Fig 3, 
and in this case H!' lies above J', and 
fracture would occur. Thus 
the load +P would not pro- 
duce fatigue failure, but the 
load --P' would exceed the 
fatigue limit and failure 
would result. Fig 3 is, of 
course, qualitative rather 
than quantitative, but it gives 
a useful picture of the fatigue 
phenomenon. 


Applying a mean stress 

It is interesting to establish 
the theoretical effect of a 
mean stress according to 
Orowan’s theory. The effect 
of applying a mean stress is 
simply to move the axis 
of the curve over a distance 


Y, Fig 4, where Y “g. 


P,, being the mean load. It follows 
therefore, from Fig 4, that the range 
of stress that may be safely applied 
to a metal should be independent of the 
mean stress, provided P,,-- P does not 
exceed the static fracture strength of 
the metal, since, although the axis of 
the curve is moved to the right by the 
application of a mean stress, the relative 
positions of points J and H remain 


Fig. 7. 
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Fig. 8. Effect of mean stress on tensile fatigue of polished speci- 


mens—Smith 


(a) under tension, 


Fig. 6. 
specimens. 


unchanged. Actually, this i. true for 
polished specimens subjected to tor- 
sional stress. 

Another factor dominates the picture 
when compressive mean stress, or an 
oscillating compressive stress is con- 
sidered. In many ways, the imperfec- 
tions in a metal have an effect equivalent 
to minute cracks. Under tension, a 
crack is a stress raiser, since the stress 
cannot “flow” through the crack, but 
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Effect of mean stress on fatigue strength of polished 
The shaded portion is the area covered by experi- 


mental points 


ment of the fatigue properties of metals 
by shot peening, surface rolling, 
nitriding. It is also the reason for the 
superior fatigue qualities of rolled 
screw threads as compared with machine 
cut threads. 

Referring again to Fig 3, it will be 
noted that the strength at point D, 
that is, the rupture strength of the 
metal, is one of the main factors in 
fixing the fatigue strength. It follows 
then, that if a relationship 
exists between the fatigue 
strength and any one of the 
static properties of the metal, 
that property should be the 
true static rupture strength. 
Efforts to correlate the fatigue 
limit with the yield strength 
or the ultimate strength have 
been made without success. 
This is not surprising since 
Orowan’s theory indicates 
that the fatigue limit is not 
related to the yield strength 


02 03 0d 05 06 07 


Effect of mean stress on fatigue strength of notched 


specimens 


must “flow” round it and cause stress 
concentrations at the ends of the crack, 
Fig 5a. Under compression, however, 
very fine cracks are able to transmit 
stress, and therefore do not act as 
stress raisers. This being the case, the 
fatigue strength in compression should 
be much greater than in tension ; this, 
in fact, is the case. Indeed, it is the 
fundamental reason for the improve- 


09 


and, fundamentally, the ulti- 
mate strength is almost a 
meaningless quantity, related 
to the rate of work hardening 
rather than to anything else. 
Unfortunately, although 
the results of a very great 
number of fatigue tests are available, 
the true static rupture strength of the 
metal is seldom given, and a huge 
fatigue testing programme would be 
necessary before the correlation would 
be possible between fatigue strength 
and the true static rupture strength. 


The effect of mean stress 
Smith* has carried out an ‘extensive 


4 


Tension 


Fig. 9. Effect of mean stress on tensile fatigue of notched speci- 
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survey of all the important 
fatigue results, and has 
endeavoured to derive em- 08 


the fatigue limit, and there 


| planes if the stress is above 
are not initial stress concen- 


pirical relationships between 
fatigue strength and mean 


trations other than those in- 
trinsic to the metal, but this 


stress for various systems of 96 
stressing, and for both << 
a 


crack will at once cause a 
stress concentration, which 
in turn will create a tensile 


polished and notched speci- 
mens. Figs. 6, 7, 8 and 9 


stress p> 2q, i.e. more than 


are derived from his results. | / \ double in value. Thus, the 
There is a _ considerable 0-2-7 \ stress that cuts its corres- 
amount of scatter in the ® \ ponding fatigue curve at least 
fatigue results, and the 0 : reversais, will determine 
shaded areas on these dia- 10 0-5 . 0 05 1 whether the fracture con- 
grams represent the areas Compression Tension tinues to follow the maxi- 
covered by the experimental maul mum shear plane or the 

Pu helicoidal plane of maximum 


points. The parameters 
plotted vary according to the 
stress system under con- 
sideration, and the reader is 
advised to note the nomenclature care- 
fully when studying these diagrams. 
The results for notched specimens are 
most important since a notch effect is 
present on anything that is not polished. 
Furthermore, most manufactured parts 
have unavoidable discontinuities, e.g. 
oil holes, and grooves. In practice 
the polished specimen condition is the 
exception rather than the rule. 

Fig 6 shows the effect of mean stress 
upon polished specimens subjected to 
torsional fatigue. It will be noted that 
the range of alternating stress which 
may be applied is independent of the 
mean stress until the yield stress has 


Fig. 10. 


Fatigue curve for p >2q 


Effect of mean stress on the tensile fatigue limit for 


normalized mild steel 


improvement in fatigue strength when 
the mean stress is compressive. Fig 10 
shows the results obtained by Brown‘, 
for normalized mild steel. It will be 
noted that the fatigue limit was equal 
to the ultimate when the mean stress 
was compressive. This high value 
cannot be used in practice because 
deformation will occur and, since most 
engineering parts must be designed for 
freedom from deformation, in this case 
the yield strength becomes the limiting 
factor. The effect of a compressive 
stress is extremely important in con- 
nection with the surface treatment 
of metals. 


Number of! reversals 


principal stress. 

For example, consider 
stress q,, point L, Fig 11. 
When the crack occurs the tensile 
stress will equal 2q, which is well 
above the tensile curve CD, point 
M, with the result that the fracture 
will follow the helicoidal planes of 
maximum tensile stress, Figs 12a and 
12b. If, however, a stress q, is applied 
point N, Fig 11, then, consequent upon 
the formation of the initial crack, the 
principal stress p is doubled, becoming 
equal to 2q,, point 0. In this case 0 
lies below curve CD and the fracture 
will be circumferential as shown in 
Figs 12c and 12d. 

This change in mode of fracture has 
been obtained by the author when 


unital fatigue crack 
\ 


4 


\ 


(c) 


Fig. 11. Effect of stress concentrations on torsional fatigue 


strength 


been reached, that is, Amor_1. This 


is in accordance with the predictions 
based on Orowan’s theory. The same 
does not apply to notched specimens, 
Fig 7. With these the safe range of 
stress decreases as the mean stress 
increases. For both polished and 
notched tensile specimens the safe 
range decreases as the tensile mean 
stress increases, Figs 8 and 9 respec- 
tively. When the mean stress is com- 
pressive, the safe range of stress 
remains constant for polished speci- 
mens, while for notched specimens the 
value of the safe range of stress increases 
rapidly as the compressive mean stress 
is increased. This is in keeping with 
the conclusions drawn from theoretical 
considerations. Some experimenters 
have found, even when a polished 
specimen is used, that there is a marked 


Types of fracture obtained in 
torsional fatigue 

The actual shape of the fatigue curve 
obtained, i.e. stress plotted against 
reversals to fracture, will depend upon 
the stress system, that is, the value of 
the maximum principal stress p relative 
to the maximum shear stress q. In 
Fig 11, curve AB is for the condition 
p=:q, and curve CD for p> 2g, that is, 
AB is for pure torsion without stress 
concentrations and CD either for 
tension, with or without stress con- 
centrations, or torsion with stress 
concentrations. 

It will be remembered that in pure 
torsion the maximum tensile stress, 
“‘p”, is equal to the maximum shear 
stress ‘‘q”, and that the latter acts on 
planes parallel, or at right angles, to 
the axis of the specimen. A fatigue 
crack will develop on one of these 


d) 


Fig. 12. Various types of fracture for 


pure torsion 


testing hardened and tempered carbon 
steels. If the fracture is of the type 
shown in Figs 12a or 12b then the 
metal has been stressed well in excess 
of its fatigue limit ; if it is of the type 
shown in Figs 12c or 12d the stresses 
have been lower. When the fatigue 
crack is initiated by the principal stress, 
the type of fracture will be that shown 
in Fig 12e. 

The effects of surface conditions 
and treatment upon fatigue strength 
are described. These are 
most important in bending and torsion. 
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Methods Used by Daimler-Benz 


Fig. 1. Schenk crankshaft balancing 


MOST interesting balancing 
machine is now employed for 


balancing the crankshafts of the 
new Daimler-Benz engines. It is so 
designed that the complete balancing 
operation is carried out by one man. 
Furthermore, while one shaft is being 
rotated to determine the amount and 
position of the weight to be removed 
to give dynamic balance, the shaft 
tested immediately before being 
drilled to give true balance. The 
equipment is shown in Fig. 1. 

A crankshaft is delivered to the 
balancing machine on an electric over- 
head trolley and is dropped into the 
front bearings. It is then coupled to 
the drive and rotated at 3,000 r.p.m 
In a matter of seconds the machine 


Fig. 3. The change-over of shafts 


machine 


automatically determines the out-of- 
balance at two points on the crankshaft 
to within one gramme for weight and 
2deg for angle. This information is 
reported electro-dynamically to the 
control apparatus, shown in Fig. 2. 
As soon as the out-of-balance has 
been cCetermined, the drive is switched 
off and the shaft uncoupled. A gripper 
wm then lifts the crankshaft and 
transfers it to the back of the machine 
for balance correction. At the same 
time second gripper arm loads 
another shaft into position for testing, 
see Fig. 3. While the fresh crankshaft 
is being coupled up, the shaft that has 
been tested is brought automatically 
into position in relation to two drill 
heads, one vertical and one horizontal 


Fig. 4. 


Fig. 2. The control unit 


The heads advance automatically and 
drill to the correct depths to remove 
the correct weights to bring the shaft 
into dynamic balance in accordance 
with the information passed from the 
control device. A shaft in the drilling 
pesition is shown in Fig. 4. 

In the meantime, the measuring 
apparatus has already determined the 
figures for the shaft under test. Once 
again the gripper arms come into 
action. The balanced shaft is removed 
for transfer to the assembly line, the 
tested shaft is transferred to the drill- 
ing station and a fresh shaft is inserted 
for test. The complete sequence from 
loading fer test to removal for transfer 
to the assembly line takes less than 
three minutes. 


Tested shaft in drilling position 


2 
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QUALITY CONTROL 


American Company Through the Introduction 
of Statistical Methods 


Savings Effected by an. 


ANUFACTURERS in the 
Messmer aircraft and other 
industries engaged in making 
precision mechanical products may 
find interest in a programme of quality 
production control which has saved 
one company $10,000,000 (£3,570,140) 
in four years. That is the record made 
by the International Harvester 
Company twenty-one of its 
American plants by application of 
what it calls statistical quality control. 
This form of control is, of course, 
essentially a means for tracing to their 
source and eliminating variations in 
the three major production factors— 
machines, materials and operators— 
that affect accuracy of component 
parts. No two job pieces produced are 
identically alike because the crystalline 
structure of the material varies 
minutely from piece to piece, cutting 
tools lose accuracy because of wear 
and heating by fricticn, and the least 
constant factor is the machine 
operator, whose working precision is 
affected from day to day by any of a 
number ef causes. Among. these 
causes, as manufacturers generally 
knew, are changes in weather condi- 
uons, minor physical ailments, per- 
sonal relations with other persons 
inside or outside the plant, and the 
worker’s activities the night before his 
work shift. 

Unlike customary final inspection of 
parts after a job run, the statistical 
quality control plan calls for frequent 
inspection measurement of a number 
of consecutive pieces as soon as they 
are machined. ‘These readings are 
recorded on a chart close to the 


Fig. 1. 
chart is on the left 


Checking cylinder bores after finish honing. The control 


operator’s machine. This visual record 
shows the operator at any time 
whether parts coming from his 
machine are within allowable toler- 
ances. If they are, he is content; if 
cutside, he knows something is wrong 
and corrects it promptly, if possible, 
by readjustment of tool or machine 
or calls on the toolroom for a 
resharpened tool. Thus, waste of 

material and labour time due to rejects 
of substandard parts is reduced to a 
minimum. 

Control engineers use mathematical 
formule to envisage the pattern the 
variables may take and to establish the 
limits within which they should be 
kept. The application of statistics and 
the laws of probability to quality 
control can be demonstrated by throw- 
ing three dice. The most probable 
number to be rolled is 10 or 11; if 
some other total of spots shows most 
frequentiy, the dice must be loaded. 
In a production process the operator 
will try to keep his work at the set-up 
level but he does not become alarmed 
so long as the dots on his chart remain 
within the upper and lower control 
limits. If they do not, the chances are 
about 389 to 1 that there is a cause 
which must be traced to one of the 
variable factors and corrected, usually 
by a simple machine adjustment or 
tool change. Unless this is done before 
production continues, it will result in 
scrap. 

This application of statistical analy- 
sis to quality control was suggested to 
the company’s accounting department 
about fifteen years ago by Mr. Fowler 
McCormick, former chairman of the 


board of directors. So a group of 
young accountants was formed to take 
courses in mathematics and the laws 
of probability and to try to start a pro- 
gramme of statistical quality control 
in some of the plants. After World 
War II ended, the manufacturing 
research department organized 
and the method has been improved 
and extended ever since. It is applied 
now in the company’s steel mills, 
foundries, engine plants, tractor works, 
truck assembly lines, twine mills and 
repair depots. The system in some of 
the larger plants covers as many as 
3,000 to 5,000 job operations, with up 
to 2,500 charts showing operators 
whether parts they are producing are 
within or outside of plus cr minus 
tolerances. 

The extent of success of the system 
in any plant or department depends 
upon the interest taken in it and the 
alertness to remedy trouble when it 
starts shown by the plant manager, 
preduction supervisors, tool engineers, 
machine operetors end other members 
of the works teams. Key men in a 
number of plants were organized as 
action committees to find the cause of 
trouble wken a chart showed a drop 
in work accuracy and to get the opera- 
ticn under control again as quickly as 
possible. 

Each successive year the system has 
paid larger dividends through reduc- 
tion of reject parts scrapped and 
material required to replace them, 
saving of labour cost that would have 
been invested in the re‘ected parts and 
salvage operations, and the production 
of parts to closer tolerances at lower 


HON 


Fig. 2. A control chart for the 
operation shown in Fig. 1 
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cost. The saving of labour and 
material costs in 1951 was estimated 
to amount to $3,500,000 (£1,250,000). 
Some examples of gains made are as 
follows: 

Scrap reduced 56 per cent in engine 
works foundry and machining opera- 
tions, effecting a saving of $250,000 
worth of labour and material. 

More than 2,640 tons of steel saved 
in one year by the steel works through 
closer control of thickness dimensions 
of round and square bars and plates, 
thereby reducing waste of steel in 
machining operations. 

Scrap volume cut 36 per cent in one 
foundry by control of mould and core 
hardness and pouring temperature. 

Rework on crankcases reduced 47 
per cent and scrap 56 per cent by 
control of machining operations. 

Savings of $33,000 per year on grind- 
ing operations at one works by study 
of stock removal, grinding methods 
and use of new measuring equipment 
on gear hobs. 

An improvement of 31-6 per cent in 
ratio of work expended on parts that 
had to be scrapped to total direct 
labour cost in all International Har- 
vester plants during the last four years 
and an 11-7 per cent improvement in 
rework ratio. 

ihese and many other savings and 
improvement of product were made 
with an increase of only 0-2 per cent 
in ratio of inspection cost to direct 
labour cost, although all costs of the 
programme have been charged to 
inspection. 

Versatility of the control method is 
indicated by its application to diverse 
operations ranging from steel rod roll- 
ing and foundry casting to assembly 
and painting. Each specific type of job 
may require some variation in the 
technique, such as frequency of work 
inspection, ratio of pieces checked 
whether they are a consecutive number 
or chosen at random, and measures 
taken to trace imperfect product 
results most quickly to machine, 
material or operator. Details such as 
these have been dealt with in a series 
of papers published by the American 
Society for Product Control, 70 East 
45th Street, New York 17. A few 
following examples of methods used at 
the I.H.C. Milwaukee engine works, 
however, contain information that pro- 
vides answers to most of the questions 
likely to arise in the mind of a manu- 
facturer who may wish to put a 
programme into effect. 

The cylinders of engines selected at 
random after finish honing are checked 
for size (Fig. 1) and the average and 
range values are plotted on a chart 
(Fig. 2) which is mounted within view 
of the machine operator. It shows the 
actual inside diameter between upper 
and lower control limits with relation 
to the desired average and, on the 
lower chart, the range below the upper 
control limit. The checking needs to 
be done only three or four times daily 
because of past performance of the 
process. 

Jn the foundry many control charts 
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are posted where the workmen can see 
how well their performance comes 
within established limits. One of three 
charts records daily and by work shifts 
the percentage of defective barrel cores 
found by hourly checks in relation to 
the desired average and its upper 
control limit. On another chart is 
plotted the barrel core hardness, and 
the third chart shows the variation of 
specific gravity of the solution in core 
dipping tanks as obtained by a Baumé 
hydrometer. Control of the dip gravity 
within definite limits aids in obtaining 
a smooth core surface. 

The foundry superintendent is kept 
posted on daily performance of the 
moulding units by charts set up in his 
office. Here shift performance is 
plotted each day together with the 
number of scrap castings com- 
pared with previous records. Control 
limits and averages are based on the 
gang’s previous month’s performance 
to indicate any significant improve- 
ment or deterioration in work done. 

Difficulties encountered in hobbing 
transmission main shafts were 
remedied finally after installation of 
control charts which showed that, 
although the average size was fairly 
uniform, that of individual shafts 
varied considerably. After analysis 
and discussion of the charts, the 
machine feed and speed were in- 
creased, decreased and checked and 
different hobs used, all without satis- 
factory improvement in results. Putting 
the hob on another machine increased 
the uniformity somewhat but not 
enough. Further investigation dis- 
closed that the operator had to shift 
the hob for each piece he hobbed and 
obtained only fifteen finished opera- 
tions per hob. Also, friction burning 
of the hobs required grinding off 4’; in 
to resharpen them. Therefore the 
heat-treating method and the hardness 
of the shafts were investigated and a 
certain percentage were found to 
exceed the upper limit specification. 

Holding the hardness on the low 
side helped to correct the trouble but 
without resulting in desired uniformity 
of product and sufficient decrease in 
tool cost. Then it was noted that hard 
spots showed on hobbed portions of 
the shafts, so the heat-treating process 
was refinea. Considerable experiment- 
ing showed that shaft hardness could 
be lowered without impairing the 
function or the useful life of the shafts. 
After hardness specification limits 
were lowered, the operator needed to 
shift the hob only once for each three 
pieces and hobbed forty-five per hob 
Moreover, only 0-0lin needed to be 
ground off dulled hobs. 

Similar methods were followed in 
avoiding formation of an excess of 
heavy burrs when rough-cutting bevel 
gear teeth. These burrs had to be 
removed before making finish cuts or 
they would be dragged between the 
cutter and gear teeth and cause a 
scratched finish that often necessitated 
considerable reworking and sometimes 
resulted in scrap. Study of the tools 
used showed that they conformed with 
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grinding specifications, and the gear 
metal was found by analysis to meet 
specifications although the  Brinell 
hardness was somewhat low. From 
hardness readings taken on several lots 
of gear blanks at the normalizing 
operation over a period of time and 
through study of the results of rough- 
cutting the teeth, it was found that 
only a normal amount of burr was 
produced if the Brinell hardness 
ranged from 165 to 180. 

Then followed experiments with 


‘cutting oils. The ratio between 


paraffin oil base and sulphur base was 
reduced in stages from 8:1 until it was 
established that a mixture of two parts 
paraffin base to one part sulphur base 
gave best results. 

Later, when a change in the specifi- 
cation for gear material from 8600 steel 
to 4118 steel was made and teeth were 
rough cut, there were no traces of 
excess burrs and five job runs made 
in a two-month period showed that 
hardness of the 4118 steel was being 
held toward the high limit of speci- 
fications. 

Statistical quality control, it is con- 
tended, results in more accurate and 
uniform duplicate parts and, by such 
savings as the foregoing, enables prices 
of assembled products to be kept com- 
petitively low. The method has been 
used to identify in batteries of 
machines those which were producing 
work below specification accuracy. 
Such machines were tnen either recon- 
ditioned or used for less exacting work. 
Furthermore, the inspection system has 
led to use of improved tools. In one 
example the replacement of a boring 
bar carrying two carbide-tipped tools 
with a two-step, carbide-tipped, in- 
serted blade reamer made possible a 

per cent reduction in the job 
tolerance range. 

Not the least important benefit 
derived from the programme has been 
the attitude of shop employees towards 
the system. It is not a speed-up step 
by management that migit be resented 
but is said to have won enthusiastic 
approval of operators because the 
charts at the machines aid them to do 
accurate work and blame for sub- 
standard work resulting in scrap often 
is traced to machines or material 
instead of to the worker. 


Electrical Equipment 


A LOOSE leaf catalogue setting out 
concisely the full range of Philips 
Industrial products is now available. 
The products are listed under subject 
headings for easy reference. 

A revised arc welding catalogue, 
showing recent additions to Philips arc 
welding equipment, and an arc welding 
electrode wall chart are also now avail- 
able. They may be obtained from 
Philips Electrical Ltd., Century House, 
Shaftesbury Avenue, London, W.C.2, 
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VEHICLE PERFORMANCE 


A Method of Determining Drag, Engine Power Output, and 


Transmission Behaviour Under Operating Conditions 


By Dipl. Ing. Z. Arkus-Duntov, M.E., S.A.E. 


ment of the Allard J2X com- 

petition model a_ discrepancy 
between the considerable increase in 
engine power output on the dynamo- 
meter and the moderate improvement 
in road performance was suspected. 
Road-testing was confined to the 
M.I.R.A. proving grounds at Lindley, 
where high-speed facilities consist of 
straight ming strips and a perimeter 
track. Neither of these would permit 
the attainment of the maximum speeds 
of which the competition cars were 
capable and, while valuable for com- 
parative testing of a well-established 
design, they did not furnish the precise 
information on which development 
could be based. 

Since nowhere else in England could 
the high speeds be attained or con- 
tinued for any length of time, the road 
tests were not conclusive and tended 
to raise more questions than they could 
settle. Tests which provide suspicions 
or hopes instead of positive information 
are likely to be misleading. According 
to the experience and character of the 
persons involved, a pessimistic or opti- 
mistic outlook for the future opera- 
tional behaviour is assumed, with 
possible side-tracking of effort or un- 
fulfilled expectations as a result. 

The work at that stage was aimed at 
the development of a car which, within 
the imposed limitations, would be a 
strong contender at an impending Le 
Mans race. The engine, clutch, gear- 


N T a certain stage of the develop- 


box and brakes were under simul- 
taneous development. The _ basic 
performance requirements were known 
and it was to determine at this stage 
how closely or how remotely the car 
performance related to these require- 
ments. The modifications to the engine 
provided for 220-225 b.h.p. without 
endangering reliability and 260-270 
b.h.p. with reliability unknown. 

An engine delivering 205 b.h.p. at 
4,500 r.p.m. under test-house condi- 
tions was installed in the chassis and 
the immediate questions were : — 

1. Does the engine deliver its power 

in the chassis ? 


NOMENCLATURE 
Acceleration 
Mean acceleration 
Frontal area 
Force 
Excess driving force 
Drag factor 
Total inertia 
Resistance 
Air resistance 
Rolling resistance 
Rolling resistance factor (actual 
equipment) 
Rolling resistance factor (pre- 
viously ascertained) 
Mean time 
Time on first trap 
Time on second trap 
Mean speed 
Speed on first trap 
Speed on second trap 
Speed difference 
Total weight 


AT 


Test car at speed at the M.I.R.A. proving ground 


2. What is the maximum speed ? 

Not before these questions were 
answered could further development 
work, if necessary, be undertaken. Full- 
scale wind tunnel tests, determination 
of rolling resistance, and high-speed 
runs on Continental roads could pro- 
vide the required answers but, being 
outside the scope of existing limita- 
tions, had to be ruled out. The problem 
reduced itself to the establishment of 
a method of measuring resistance and 
power at highest attainable speeds, and 
of a method to calculate maximum 
speed from the highest attainable test 
conditions. It should be understood that 
information pertaining to engine 
behaviour gained at moderate speed is 
not necessarily applicable at high 
speeds. The turbulent or laminated 
atmosphere of varying pressure, in 
which the engine is breathing at high 
speed, not only affects engine perform- 
ance in terms of density of the air it 
aspirates but, much more, by the freak 
pressures acting upon various car- 
burettor orifices. It should also be 
remembered that conditions affecting 
the engine maximum output to the 
extent of, say, 10 per cent are of major 
importance. By losing 10 per cent of 
its power, a 200 h.p. car with maximum 
speed of 150m.p.h. will not only be 
slower by some 5 to 7 m.p.h. but also 
will lose approximately 50 per cent of 
its acceleration in the 120-145 m.p.h. 
range. At high speed, after the tractive 
resistances have absorbed the bulk of 
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power, a_ small 
percentage of total 
h.p. represents a 
large percentage of 
power available 
for acceleration. 
It may be rela- 
latively small in 
absolute terms 
but, nevertheless, 
it may enable the 
car to get ahead of 
a competing 
vehicle. 

A_ remark by i 
Mr. Dow, resident 0 4 
electrician at the 
M.I1.R.A. proving 


Drag factor 


ground, that Fig. 1. 


should one set of 

timing lights fail, 

two-directional tests could still be 
carried out on a second set, provided 
the enlightenment that there were two 
successive timing traps on each strip. 
This gave a clue to the solution of the 
immediate problems. 

The timing strip consists of two 
runways, with grippy tarmac surface, 
each of about 1,800 yd total length 
divided into a run-up zone of 1,500 yd, 
two successive, independently-con- 
trolled, timing traps of 50 ft length each, 
and a braking zone of 300 yd. The 
traps are placed on opposite sides of 
the runways, allowing two-directional 
runs with resulting mean values inde- 
pendent of wind and ground inclina- 
tion. The time is registered to 
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(20 160 
Drag v. speed relationship 


also mean time : 
ti 


mean speed : 


speed difference : 
+(V,—V,)=4V 


and acceleration : 
With this information, the state of 
motion of the car is positively defined 
and, with the total inertia M, of the 
car known, the resultant force acting 
on the car can be determined. Choosing 


TABLE |. LOW SPEED COASTING RUNS 


t a 


Run t, t, 
WwW 2-62546 12-97 2-92996 
E 3-93067 8-67 4-15133 
W 3-06824 11-10 3-60034 


E 2-41722 14-12 2-49100 


V=11-2m.p.h. 
A 


11-63 1:34 2-777 0-475 

8:21 0-46 4-041 0-114 

9-46 1-64 3-334 0-49 

13-69 0-43 2-454 0-175 
16-29 ft sec 


0-317 m.p.h sec =0-465 ft sec* 


0-00001 sec and indicated separately for 
each successive trap. 

When the car travels through the 
traps the electronic timing device fur- 
nishes two readings :— 

Time consumed to travel the 


and 
Time consumed to travel the 
| 


the corresponding speeds can be 
calculated : 


50 1 

V, ft/sec .p.h. 

50 

= V, ft/sec=V, m.p.h. 

TABLE Il. 

Run t, V, t, 
W 031694 107-5 031998 
E 032569 «104-65 (32911 


V =105-53 m.p.h. 
A=3-175 m.p.h sec =4:65 ft/sec? 


various modes of motion, some forces 
can be made preponderant and there- 
fore determinable. 

Designating Force as F and Resis- 
tance as R, the general equation of 
equilibrium for a body in motion is: 

(1) 


Should the driving force become zero 
and the motion continue, the equation 
of equilibrium is : 

A run through the traps with the gear 
lever in neutral will correspond to 
equation (2). From this, with M, known 
and a determined, 2R for this parti- 
cular speed can be calculated. 


HIGH SPEED COASTING RUNS 


V, 4vV t a 
106-5 1-00 0-3181 3-14 
103-6 1-05 0-327 3-21 
154°5 ft sec 
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Dividing SR into its two major 
components, air resistance R, and 
rolling resistance R,, and knowing that 


K being the drag factor and A, the 
frontal area, it can be assumed that R, 
becomes negligibly small for very low 
values of V, and that the relationship 


from which R, can be determined, will 
hold true for this condition. 

A high speed coasting run corres- 
ponding to equation (2) will furnish 
the value of 2R, and as an approxima- 
tion it can be written 

ZR—R,=R, 
Substituting the value of R, in equation 
(3) and solving it for KA,, the aero- 
dynamic factor of the car is determined 
and R, for any and all speeds can be 
calculated. 

The drag characteristics are thus 
obtained and a power run through the 
traps in accordance with equation (1) 
will furnish the value of F,-engine 
excess force at driving wheels. 

Correlating speed and r.p.m., and 
making necessary correction for the 
mechanical efficiency, the actual power 
output in the chassis can be compared 
with the dynamometer output and 
corresponding conclusions drawn. 

The practical application of the 
scheme outlined will be illustrated by 
the actual example, the test car being 
an Allard J2X of standard type. 

Weight with driver, fuel and water as 


The inertia of rotating parts, tyres, 
wheels, brake-drums, etc. expressed 
as an equivalent additional weight 


2,800 
Total mass 32-17, °° 8 lb-ft sec 


The car was equipped with new- 
gripped racing tyres, 60016 front, 
700 X16 rear, at uniform pressure of 
35 lb in*. The timing strip was dry. 

A thorough warm-up of the whole 
car, including the gearbox, rear axle, 
and wheel bearings, is necessary. Half- 
a-dozen laps at speed on the perimeter 
track are usually sufficient to attain 
working temperatures and stability of 
readings. Should each succeeding run 
through the traps furnish progressively 
lower deceleration values, it is an 
indication that the stability condition 
is not yet attained and additional 
warm-up is advisable. 

Any number of runs can be made 
and mean values used but two complete 
two-directional runs are usually suffi- 
cient. To minimize the effect of surface 
undulation, the two-directional runs 
for slow-speed range were confined to 
one set of traps only. This can be made 
possible by crossing the leads of the 
electronic timing apparatus. 

Table I gives the results of low-speed 
range coasting runs. The values of 
t, and t, are furnished by the electronic 
timing device, the values of V, and V, 
can be read from the available table or 
calculated, the values of 4V, t, and a 
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are calculated. Table II con- 

tains the results of high-speed 40) (252 

range coasting runs, ob- 

tained in the manner des- 

cribed earlier. 220'231 

With values of low-speed 
a and high-speed a available 200 +210 
and the assumption that R, 
is substantially constant over 
the speed range, the magni- 
tude of R, and R,, at tested 
speed can be calculated, KA, {60 168 
determined, and character- 
istic curves giving the total 140 47 
or partial drag at any speed 
can be drawn. : 

The assumption of con- 
stancy of R, is, however, 
inadmissible for the higher- 100 
speed range, and determina- 
tion of R, is somewhat com- 
plicated. The recommended 
procedure is to obtain the 
drag-speed relationship of 60> 
the tyre used. The author 
was unable to obtain such 40- 
information and established 
the R, curve on the basis of 
slow-speed tests and known 
drag-speed characteristics of 
a similar tyre. The curve 
p. in Fig 1 represents the 
drag-speed relationship of a 
particular tyre at 35 lb in* 
inflation pressure on a con- 
crete surface. 

Taking the value of a from Table I 
and the value of M,, the equation 
(2) can be solved for low-speed rolling 
resistance : 

R, X 0-465 40-4 Ib 
at 11-2 m.p.h. 
The rolling resistance factor can be 
calculated from the relationship : 
R,= pW 


180 489 


20126 


Road hp 


80 


40-4 
P3615 0-0155 

The value of p plotted in Fig 1 at 
corresponding speed (point p,) lies 
higher than the corresponding value of 
the curve p,. 

The difference can be attributed 
mainly to the higher friction between 
the new-gripped tyre and tarmac 
surface, and to some amount of oil and 
oil-seal drag in the transmission ele- 
ments. Making certain assumptions on 
the basis that rolling resistance is 
composed of speed-dependent and 
speed-independent factors, a relation- 
ship 

p= p.-X1:16+0-0013 

was evolved on the basis of which the 
curve p in Fig 1 was established. The 
validity of the p curve was rechecked 
by other analytical methods, and the 
author satisfied himself that the errors 
of assumption were in an order of 
magnitude that would not impair the 
practicability of the method. Believing 
that the drag-speed relationship can 
normally be obtained from the tyre 
manufacturer, description of the ela- 
borate analytical methods employed is 
not included. 

Applying the equation 

R,= pW lb 
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Engine npm, top gear (29mph/1000 rpm) 
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Fig. 2. Drag and road h.p. of test car 


and 
pWxV, 
550 


the rolling resistance can be calculated 
for different speeds and is plotted in 
Fig 2. 

Taking the value of a obtained in 
the high-speed test and solving the 
equation (2) we obtain : 


86:8 X 4-65 403 Ib 


R, h.p. 


537 


The air resistance at 105-53 
4500 m.p.h. is cons¢quently 

R, = 403—71-2— 331°8 lb 
Solving equation (3) for KA,, 
the aerodynamic character- 
istic of the car is obtained : 


KA, 0-0139 


The air resistance curve 
calculated on the basis of 
KA,=—0-0139 is plotted in 
Fig 2 as well as the total 
resistance curve 
With R,, R, and £R plotted 
over the speed range the 
drag characteristics of the 
car are positively defined. 
It is advisable at this stage 
to check the correctness of 
calculated curves by experi- 
mentally determining 2R at 
some intermediate speed. 
Table III contains the result 
of such intermediate coasting 
runs. 
Substituting the values in 
equation (2) the total resis- 


tance is : 
R= 86°8 X2-18= 189 lb 
189 x 92 
130 —550 3155 h.p. 
at 62-92 m.p.h. 


The point (p;) plotted on 
the graph, Fig 2, almost 
coincides with the curve 

of 2R. The error is roughly 0-5 
h.p. or some 1-5 per cent. 

With resistance established, the full- 
throttle power runs were made in 
order to establish the actual engine 
output and maximum attainable speed. 
The results of the runs are contained in 
Table IV. The values of t, being 
smaller than the values of t, the 
acceleration is positive and excess of 
power can be calculated : 


403 x X0-802K 165, 
or 113 h.p. 21 h.p. 
which represents the value of the total at 112-8 m.p.h. 
TABLE Ill. MEDIUM SPEED COASTING RUNS 
Run t, t; Vv; t a 
W 053905 63-22 0-54570 62°4 0-82 05420 
E 0:53750 63-39 0-54368 62-6 0-79 0-5410 1-47 
V =62:9 m.p.h. = 92 ft sec 


A 1-49 m.p.h sec = 2:18 ft sec* 


resistance of the car at a speed of 
105-53 m.p.h. 

The point designated by p, represents 
this value in Fig 2. The value of R, at 
105-53 m.p.h. read from the R, curve 
represents 20 h.p. or 

20 550 
154°5 


71:2 Ib 


Taking the value of YR for this speed 
from the graph, Fig 2, the total power 
transmitted to the road is 161 h.p. 

Plotting the value on the graph, 
Fig 2, point p,, and tracing the sem- 
blance of a power curve, a maximum 
possible speed of barely 120 m.p.h. is 
indicated. 


TABLE IV. FULL THROTTLE POWER RUNS 


Run t, t, 


Vv; 4vV t a 


W 0:29750 
E 0:30712 111-0 


112:83 m.p.h. 


0:29656 
030650 


114-66 0:16 0:2970 0-539 
0-17 0:30681 0-554 


165 ft sec 


m.p.h sec = 0-802 ft sec? 
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TABLE V. 
Run t, 
W 0-2881 118°35 0:2875 
E 0-2901 117-60 0-2896 


V=118-1 m.p.h. 
A=0-83 m.p.h sec 


To enable the comparison between 
the flywheel power, as determined on 
the dynamometer, and engine per- 
formance in the chassis, shown on the 
graph, Fig 2, a correlation of road and 
flywheel power is necessary. This is 
accomplished by the introduction of 
the r.p.m. scale, which is related to 
speed through the driving ratio of 
29 m.p.h. 1,000 r.p.m., and the fly- 
wheel h.p. scale which is established 


FULL THROTTLE POWER RUNS 
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t a 
118-63 0:28 0:2878 0-972 
117-8 0-20 0-2898 0-69 

173 ft sec 
1-216 ft sec? 


and the vehicle speed range can be 
isolated and studied. A fair indication 
of the gearbox behaviour can also be 
obtained. As before, a specific example 
of further application will be given. 
The graph, Fig 3, represents accelera- 
tion in the upper ratios of a four-speed 
gearbox, which also was under develop- 
ment and was incorporated in the test 
car. The final drive ratio was 29 m.p.h 
1,000 r.p.m., third gear 25-4m.p.h 


TABLE Vi. FULL THROTTLE POWER RUNS 


Run t, Vv, t, 
W 0-28698 118-73 0-28614 
E 0-27379 124-48 0-27320 


V=121-7m.p.h. 


V, 4v t a 
119-07 0-34 0-28656 1°188 
124-72 0-24 0:27348 0-879 


178 ft sec 


A=1.03 m.p.h sec = 1-51 ft sec? 


on the basis of 95 per cent chassis 
efficiency in the top gear. The value 
of 95 per cent was estimated on 
consideration that part of the trans- 
mission losses are concealed in the ; 
curve. It is now possible to plot the 
dynamometer curve on the graph, 
Fig 2, and obtain the reply to the 
question of engine output in the chassis. 

A part of dynamometer curve No. 5, 
of uncorrected h.p., is plotted on the 
graph, Fig 2. This was the curve of 
the engine used at the time, and it can 
be seen that against some 195 h.p. 
delivered on the dynamometer, only 
169 flywheel h.p. is delivered in the 
chassis. 

With the fact and magnitude of h.p. 
loss positively established, 
it is a relatively simple 
matter to re-establish the 
performance, and the results 
of the power run after some 
changes have been made, are 
contained in Table V. The 
excess h.p. at the recorded 
speed of 118-1 m.p.h. is: 

7 
86°6X1°216X173 

550 
The total h.p. plotted on the 
graph, Fig 2, point p,, falls 
on the dynamometer curve 
No. 5. Again the result is 
too close to be beyond 
suspicion and the closeness 
must be attributed to the 
interference of errors and 
assumptions. 

With the application thus 
demonstrated, the utility of 
the timing strip is by no 
means exhausted. Applying i 
the same principle of power 4 
determination, many aspects 
of engine behaviour through- 
out the engine speed range 


1,000 r.p.m. and second gear 18.4 
m.p.h 1,000 r.p.m. 

The acceleration, expressed in 
m.p.h sec, is plotted over the m.p.h. 
scale and the acceleration figures were 
obtained from the full-throttle runs in 
three gears at varying speed. In order 
to save space, the t, and t, values and 
the calculations are not reproduced. 

The information that can be gained 
from the graph is of two-fold nature. 
The precise performance character- 
istics make it possible to adapt and use 
the car more intelligently. In this 
instance, the shifting points are clearly 
indicated, 88 m.p.h. up-shift into third 
gear and approximately at 114 m.p.h. 
up-shift into high gear. The main 
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value, however, lies in the fact that the 
road h.p. curve can be calculated from 
instantaneous accelerations and a clear 
picture of the engine behaviour and of 
the functioning of the transmission 
elements obtained. 

The graph, Fig 4, represents road 
h.p. curves calculated, as in the case 
of power runs, on the basis of equation : 

M,xXaXV 
Road h.p. 550 =R 

Considering the high and the third- 
gear curves, it can be noted that their 
relationship is normal up to approxi- 
mately 3,500r.p.m. The third-gear 
curve lies a few h.p. below the high-gear 
curve, and indicates, apparently, the 
h.p. absorbed in the gearing. The 
mechanical efficiency of the third-gear 
rauo, if desired, can be calculated. 

Above 3,500 r.p.m. the behaviour is 
obviously irregular. Since there is no 
source of power absorption that affects 
solely the high gear, the conclusion 
must be drawn that less power is 
developed or delivered in the high gear 
than in the third. Considering the 
second and third gear curves, it will be 
noted that power absorption in second 
gear is extremely high, indicating a 
somewhat disturbing condition in the 
gearbox. In this case also, at higher 
r.p.m. the power developed in second 
gear is superior to the output in third 
gear. From 4,600 r.p.m. upwards, not- 
withstanding the inordinate losses in 
the gearbox, the second-gear curve is 
well above the third-gear curve. There, 
again, the power is either not developed 
or not delivered and a third suspicion 
can be added that, since 2R enters into 
the power calculations, the 2R curve 
may be incorrect. 

Regarding the car as a dynamometer 
moving at varying speed, with speed 
being the main variable, the h.p. 
curves are plotted in relation to speed 
on the graph, Fig 5. First the 2R curve 
can be checked. Taking the 63 m.p.h. 
which was checking 
point for the 2R curve of the 
graph, Fig 2, 124h.p. is 
delivered in high gear which 
corresponds to 2,170 r.p.m. 
Yet at 2,170 r.p.m. the third- 
gear curve shows 121 h.p., 
or 3 h.p. less, and the second- 
gear curve shows 114h.p., 
or 10h.p. less. It would 
seem reasonable to assume 
that these values are being 
absorbed in the gear ratios 
and it may, therefore, be 
concluded that there is 
nothing wrong with the 2R 
curve at 63 m.p.h. 

Considering at random a 
point in the higher speed 
range, it can be seen that at 
90 m.p.h. 172 hp. is 
delivered in high gear, which 
corresponds to 3,100 r.p.m. 
At this r.p.m. the third gear 
P delivery is 166 h.p., which is 

429 «still normal. Remembering 
that at 105m.p.h. the ZR 
value was measured and not 
calculated, it be 
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assumed that the R curve is definitely 
correct and consequently the irregularity 
in the h.p. delivery actually exists. 

Since the discrepancy between the 
high and the third gear occurs under 
the same conditions of traction, the 
possibility of non-delivery of power 
must be excluded and it remains to 
infer that the variation in the airspeed 
is the cause of the irregularity in power 
development. The essential difference 
between experimentation for power 
plant analysis in one gear or in many, 
is the fact that the only major variable 
becomes the surrounding air stream, 
and one of the most elusive factors is 
then isolated and can be made the 
object of observation experi- 
mentation. 

Reverting to the actual example, it 
can be said that the moment the h.p. 
curves were plotted they confirmed the 
previous finding as far as the engine 
behaviour was concerned. They ade- 
quately explained, also, the rapid 
deterioration of the straight-cut gears 
in the gearbox. The 25h.p. that was 
absorbed in second gear is equivalent 
to an heat input of some 1,060 B.Th.U. 
Applied for even a short time that is 
enough to soften the gears. 

The time-saving value and positive- 
ness of indication of such a test are of 
great value. Tested operationally on 
a short circuit, a gearbox as described 
might have passed undetected, with 
the result that on some other circuit, 
with higher overall ratio, and con- 
sequently longer uninterrupted use of 
the second gear, the apparently sound 
and tested gearbox would fail. 

Table VII contains results of sub- 
sequent full throttle power runs, 
executed after some improvements had 
been made. The excess h.p. at 
121-7 m.p.h. is : 

1-5X17-7 
550 
Total h.p. delivered at this speed is : 
41-6 213-6 road h.p. 
(point ps) 


41-6 h.p. 


or 


225 flywheel h.p. at 4,180 r.p.m. 


The improvement over dynamometer 
performance of this particular engine 
can be attributed partly to the superior- 
ity of the cool Midland air as compared 
to the contaminated atmosphere of a 


Engine r.p.m 


Road h.p. v. engine r.p.m. in three upper gear ratios 
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testhouse in the London area, but 
mainly to the fact that is was found 
possible to turn some spoilers of 
performance into assets. 

Plotting the point p, on the graph, 
Fig 2, and tracing the semblance of a 
power curve, a speed potential of 
approximately 132 m.p.h. was indicated. 
That value could not fulfil the require- 
ments visualized. It was felt, keeping 
in mind the particular torque character- 
istic of the engine, that a maximum 
speed in the neighbourhood of 145 
m.p.h. would be the sufficient but 
necessary minimum. Extrapolation of 
the curves in the graph, Fig 2, showed 
that the existing body shape would 


The results of high-speed runs are 
contain in Table VII 
Total resistance : 

98 X 2:28 x 130 


4). 
=R 550 52:8 h.p. 
at 88-6 mp.h. 


Rolling resistance, corrected for in- 
creased weight : 
3000 
2615 

Air resistance : 
R,, —52:8—16~ h.p. at 88-6 m.p.h 
Aerodynamic factor : 
36:8 X 550 

130° 


16 h.p, at 88-6 m.p.h. 


00092 


TABLE Vil. HIGH SPEED COASTING RUNS, CAR WITH ENVELOPING BODY 


Run t, V; t, 
W 0- 38234 89-15 0-38531 
E 0-38491 88-6 0-38711 
V m.p.h. 


Vv, AV t a 
"88-47 1-78 
88-1 0:50 0-38601 1-30 


130 ft sec 


A~—1-54m.p.h sec = 2:28 ft sec? 


require some 280-290 h.p. to attain the 
estimated minimum of top speed. As 
mentioned previously, the output of 
roughly 260-270 h.p. could be obtained 
but, in the light of intermediate 
experiences, the reliability of the engine 
for a race of 24 hours duration would 
be questionable. The reduction of air 
resistance seemed to be a more rational 
course of action, and an enveloping 
body of simple form was decided upon. 
Mr. R. H. Canham, General Manager 
of Allard Motor Company, produced 
in a matter of a few weeks the body 
depicted in the illustration showing 
the author in action at the Le Mans 
race. 

It was unfortunate that when the 
car was taken to the M.I.R.A. track, 
improvement work in progress was 
obstructing the timing strip. The 
hurried tests conducted at relatively 
low speed could not be considered 
reliable and, therefore, were treated 
with caution. No attempt could be 
made to establish excess forces. How- 
ever, in view of establishing tentative 
gear ratios, the drag tests were carried 
out. The weight of the car was 3,000 Ib 
and total mass was 


M,=98 lb-ft sec? 


5000, 


Road h.p. v. speed in three upper gear ratios 


An air resistance curve calculated 
with KA,-—-0-0092 is plotted on the 
graph, Fig6. Ofthetwo rolling resistance 
curves, R,, represents the curve of the 
test car corrected for increased weight, 
and R,, a curve calculated on the basis 
of smooth concrete surface (which is 
the case of the Mulsanne straight at 
Le Mans), different tyre section and 
surface, and higher inflation pressure. 

The resultant two ©R curves repre- 
sent the limits within which total 
resistance was expected to vary. The 
two cars were equipped with tentative 
ratios of 33-25 m.p.h 1,000 r.p.m. for 
car No. 4 and 32 m.p.h 1,000 r.p.m. for 
car No. 5. The power curves of both 
cars are plotted on the same graph. The 
intersections of the power curves with 
SR, and £R, show that the car No. 5 
would have a slight advantage in top 
speed if YR, was correct, while No. 4 
car would have the advantage if 2R, 
was correct, due to the fact that 
4,700 r.p.m. was the decided r.p.m. 
limit. However, should the calculation 
be incorrect and resistances exaggerated, 
No. 4 car reaching its safety r.p.m. 
would be some 5 m.p.h. faster. 

As stated earlier, the tests were not 
regarded as conclusive, and the final 
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decision as to the ratio to be 

used was left until the cars ; 
had completed practice laps . 
of the race circuit. 

Summarizing the applica- 
tions and the methods des- 
cribed, it can be said that 20 
the state of motion and the 
instantaneous resulting forces 
acting upon a car can be 
determined with the help of 


the M.I.R.A. timing strip. 180 
The forces could be driving 
or retarding, and the author is We 


of opinion that if brakes 
were the object of investiga- 


tion instead of the power <!40 
plant, a great deal of infor- 2 
mation could be gained. It 3:2 


is believed that this method, 
originally evolved as a sub- 
stitute for wind-tunnel and 
high-speed track testing, has 
great merits on its own. 80 

It must be emphasized 
that the work outlined was an 
not the goal in itself, but 
represents a stage in the 
development programme of 
the time. The examples 
cited were not executed to 20 
demonstrate the utility of 
the method and, conse- 
quently, are not as demon- 
strative as they could well 
have been. 

Reference to Le Mans as 
thé reason for the develop- 
ment programme provokes interest in 
the actual performance of the cars in 
the race. It must be mentioned that 
the location of the spare wheel, in a 
well protruding from the lower run of 
the body on the near side, prohibited 
the use of an evolved exhaust system 
and resulted in some loss of power 
output. 

The tentative ratios of 33:25 m.p.h 
1,000 r.p.m.for car No.4 and 32 m.p.h 
1,000 r.p.m.for car No. 5 were installed. 
The crowded practice periods showed 
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Fig. 6. Drag and road h.p. of race cars 


that both cars were reaching the 
necessary top speed and showed satis- 
factory behaviour, but the information 
obtained was summary and failed to 
provide positive indication as regards 
gear ratios. Accordingly, they were left 
unchanged. Car No. 4 was driven by 
Messrs. S. H. Allard and J. C. Fairman 
and car No. 5 by Mr. F. G. Curtis and 
the author. 

Information gained during the race 
and pertaining to the subject treated 
was neither precise nor extensive, 


Race car, with enveloping body, at speed on the Le Mans circuit 
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mainly due to the fact that 
heavy traffic in the first hours 
of the race did not provide 
the right setting for obser- 
vation. Impaired brakes and 
darkness in the latter part 
of the race also did not con- 
tribute to scientific detach- 
ment. However, it was noted 
that 4,600 r.p.m. 146°5 
m.p.h. was obtained regu- 
larly, 4,700 r.p.m. 150°5 
m.p.h. on exceptionally clear 
runs, and 4,800 r.p.m. 
153:5 m.p.h. approximately 
in the slipstream of a faster 
car. These figures are based 
on revolution counter read- 
ings and pertain to car No. 5. 
Furthermore, in practice 
5,500 r.p.m. 140 m.p.h. 
was quickly attainable in 
third gear, though in the race 
only 4,500-4,700 r.p.m. was 
used in the gears. From car 
No. 4 is known that a maxi- 
mum of 4,400 r.p.m.— 145-5 
m.p.h. was regularly attained. 
The difference is less than 
0-7 per cent and is well 
within possible reading or 
instrument errors. 
| In the race the cars showed 
169 similar lap speed. The figures 
and the general behaviour 
seem to indicate that car 
No. 4 was slightly over- 
geared and car No. 5 approxi- 
mately correct, confirming the con- 
clusions established at M.I.R.A. and 
represented on the graph, Fig 6. It is 
well to remember that circuit speed 
may be regarded as a chain reaction, 
and that the speed on the straight is 
very much affected by the speed on 
which the car leaves the proceeding 
bend. In a border-line gearing, faster 
speed through the bend and _ the 
addition of a couple of hundred r.p.m. 
in intermediate gears may affect the 
circuit speed appreciably. In the race, 
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car No. 4 ran smoothly for thirteen 
hours, getting into 12th position in the 
third hour, 7th in the sixth hour, 5th 
in the thirteenth hour. Then, from 
causes not determined, the engine 
failed and the car was out of the race 
after fifteen hours. 

Car No. 5, for all intents and pur- 
poses, was eliminated shortly before 
the end of the third hour. A loose 
shock absorber cut the hydraulic brake 
line on the approach to Mulsanne 
corner at approximately 140 m.p.h. 
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Providentially, this potentially danger- 
ous situation was resolved without 
injury to spectators or driver. At that 
time, No. 5 was the leading British car, 
lying 11th, showing over 98 m.p.h. 
average from the beginning of the race, 
lapping at 100 m.p.h. and able to lap 
at 104m.p.h. if required. After re- 
suming the race with impaired brakes, 
in 43rd position, it ran for a further 
twelve hours and was finally out of the 
race with a broken rear axle when lying 
in 17th position. 


Jed 


The author wishes to thank Mr. 
S. H. Allard for understanding support 
and personal participation in the 
development work which the author 
undertook during his association with 
the Allard Motor Company, and for 
permission to make public the figures. 
Also to Mr. R. G. Canham for the 
materialization of this development and 
to Messrs. Borg & Beck Co. Ltd., 
Wellworthy Ltd. (Al-Fin Division) and 
Zenith Carburetter Co. Ltd. 
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RECENT PUBLICATIONS 


Brief Reviews of Current Technical Books 


Metal Industry Handbook 
and Directory 1952 


London: THe Louis CassiEr Co., Ltp., 
Dorset House, Stamford Street, S.E.1. 
1952. 6x 8}. 448 pp. Published in con- 
junction with the journal Metal 
Industry at a combined subscription 
of £2 12s. Od. 

The 41st edition of this handbook, well 
known to those engaged in the metal 
industry, whether buying, selling or 
manufacturing, contains the following 
revisions. The section “ Properties of the 
Metals” has been brought up to date in 
order to clarify the present and future 
position as to supplies and prices. Each 
metal is treated individually from Alu- 
minium to Zirconium and the 52 metals 
referred to include Cerium, Columbium, 
Gallium, Lanthanum, Osmium, Rhenium, 
Rubidium, Scandium and Thallium. The 
“Metals Statistics,” covering the same 
metals, has been entirely rewritten. 
Official British specifications have been 
brought up to date and Proprietary Alloys 
is now revised. The Buyer’s Directory is 
enlarged and facilitates the task of finding 
suppliers of plant for, and products of, 
the non-ferrous metals industry. 

Layout follows previous issues and 
includes details concerning such diverse 
matters as Heat of Formation of Metallic 
Compounds, Tempering Metals, Solders 
and Fusible Alloys, and Specific Resist- 
ances of Metals and Alloys. There is a 
short section on Electroplating, Polishing 
and Finishing. Details of all metal trades 
associations and societies are given. The 
handbook will continue to provide interest 
and valuable information to all concerned 
with metals other than iron and steel. 


The Sterling Area—An 
American Analysis 


London: Muvtuat SEcuRITY AGENCY 
MISSION TO THE UNITED KINGDOM, 
Information Division, 1, Grosvenor 
Square, W.1. 1952. 8x 104. 672 pp. 
Price 21s. 

This volume has been produced by the 
research staff of the Economic Co-oper- 
ation Administration Mission to - the 
United Kingdom, the predecessor of the 
present Mutual Security Agency Mission, 
because it was found, when they com- 
menced to carry out their responsibilities 
in connection with the Marshall Plan, 
they needed a wealth of factual informa- 
tion in convenient form. This result of 
their work will be of inestimable value 
to all who have an interest in examining 


the economic problems faced by the 
Sterling Area countries after the war, and 
who wish to understand the nature of 
U.S. assistance. 

It is emphasized that this study does 
not present a purely American point of 
view and that the sub-title “An American 
Analysis” only indicates that the contents 
are limited to subject matter of special 
interest to people in the U.S. The 
material was originally prepared in 
order to provide “a factual basis for the 
Mission’s study of the United Kingdom’s 
trading and financial situation and of 
the economic relations between the U.S. 
and other dollar countries on the one 
hand, and the U.K. and the sterling 
countries on the other.” 

Apart from being valuable to those 
interested in world economic problems 
and to business men who need to refer 
to the statistics, tables, charts and maps, 
the work is of wide general interest. It 
deals with almost every type of product 
imported and exported by the U.S., Great 
Britain and other sterling countries. Here 
will be found comparisons of post-war 
with pre-war business, right up to mid- 
1950, and the development of trade 
patterns generally, or by separate indus- 
tries, can be followed. 

The volume is divided into three main 
parts. The first deals with the composi- 
tion, origins and growth of the Sterling 
Area, the second covers the countries or 
regions in the Sterling Area individually, 
and the third covers those commodities 
individually in which trade between the 
doilar countries and sterling countries is 
done. 

Thus, the first part discusses the differ- 
ing economies of the U.K. and overseas 
Sterling Area countries, the basic charac- 
teristics of the U.S. and Canada, the Post- 
war importance of the “dollar gap,” and 
the measures taken by the Sterling Area 
countries in dealing with it. The second 
section describes the economic back- 
ground, foreign trade and balance of 
payments of all sterling countries with 
notes on their respective geography, 
history and governments. Part three 
covers grains, fats and oils, foods, 
beverages, tobacco, coal and chemicals, 
petroleum, iron and steel, non-ferrous 
minerals, machinery and vehicles, cotton 
and synthetic fibres, wool and other 
fibres, rubber and skins, and wood, pulp 
and paper. 

Fuli details, in text and chart, are to be 
found of all trading in post-war years as 
compared with pre-war, for all the com- 
modities referred to above and these are 
divided and sub-divided into readily 
referable information. Most of the statis- 


tical matter was obtained from various 
departments and agencies of the British 
Government and Governments of other 
Sterling Area countries and also from 
established trading organizations. 


Who’s Whointhe Motor Industry 


Edited by Roland C. Bellamy 
Cyrus Andrews. 

Grimsby: ROLAND C. BELLAMY PUBLICA- 
TIONS, Saint Mary’s Gate. 1952. 54 « 8}. 
632 pp. Price 27s. 6d. post free. 

Many individuals are secretly inquisi- 
tive about their fellow man, and especially 
when that man is someone in their own 
line of business. The success of a wide 
range of Who’s Who books has been 
assured and this one covering the motor 
industry will follow suit. The reviewer 
is not certain if and when there has been 
a similar book but, since he has many 
connections with the industry, he has 
spent a long time already enjoying this 
book and it will find a permanent home 
in his office. 

There are two main sections, the first 
listing firms connected with the industry 
together with directors’ names, etc. It 
must be difficult to know where to draw 
the line here for all large garages and 
many smaller ones are included. The 
second section contains the “ records ” of 
some 2,500 individuals connected with 
the trade and details include their educa- 
tion, positions held, achievements, mem- 
berships of associations, hobbies and 
private addresses. 

A smaller section covers the journals 
publishing news of or for the motor 
industry with “records” of their editors 
and motoring contributors. Details of 
various professional institutions and 
organizations connected with the industry 
are included. 

We do not know how often it is 
intended to publish this book. Obviously, 
it will get out of date. This is the first 
edition and it is to be expected that such 
a book will have omissions. There are 
several alterations that could be made 
since the book went to press. 

As for suggestions for future issues, 
one might well be to give more details 
concerning the firms contained in the 
first section. For example, a description 
of a firm as Accessory and Component 
Manufacturer could well be lengthened to 
state the accessories produced. 

The biographical notes in the main 
section of the book are not skimped and 
this permanent record of one’s associates 
in industry will be appreciated by many. 
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BEVEL GEAR CUTTING 


Two Maag Developments for Accurate Work 


Fig. 1. KS42 Maag bevel gear grinding machine 


GEAR grinding and a gear 

testing machine recently deve- 

loped by the Maag Gear Wheel 
Company, Zurich, Switzerland, are 
illustrated in Figs. 1 and 2. It is 
claimed that these new machines allow 
interchangeable gears to be produced 
with pitch, profile and cone-distance 
errors in the order of only 0,0001 in, 
and with a very high degree of surface 
finish. Subsequent matching or lap- 
ping of the gears is completely 
unnecessary. 

The gear grinding machine operates 
on the generating principle. It will 
grind straight and oblique teeth of 
bevel gears with normal or corrected 
involute flanks up to a pitch diameter 
of 16-S5in and a ratio of 1:8. Two 
saucer-shaped wheels have a hydraulic- 
ally controlled alternating motion along 
the tooth flanks, and a left and right 
hand tooth flank are ground simul- 
taneously. Any wear of the grinding 
wheel of at least 0-0001in is imme- 
diately compensated for by the well- 
known Maag compensating device. 

Periodically, the outside diameter of 
the grinding wheel is automatically 
trued by means of a diamond dresser 
that is controlled by the compensating 
device. The lateral face of the grinding 
wheel is dressed by another diamond 
dresser swivelled by hand. As a result 
the grinding edge is kept sharp by 
removing only a very small amount of 
material from the wheels at each 
dressing. 

The generating motion for produc- 
ing the involute flank is executed by 


the workpiece. It is the result of a 
rotation of the shaft carrying the gear 
blank and a swivelling motion of the 
generating stand round the apex of 
the cone. These motions are performed 
through pitch blocks and steel bands. 
Indexing takes place after every single 
or double stroke of the grinding wheel 
heads, and is obtained by means of 
accurate index plates with hardened 
and ground teeth. Alteration to the 
ratios of the two motions governed is 
effected by changing the diameters of 
one or two pitch blocks. 

The angular speed of the pitch 
block for the swivelling motion round 
the apex, that is, the feed motion, can 
be infinitely varied from 22 deg per 
minute to 460 deg per minute. Provi- 
sion is also made for adjusting from 
0 to 45 feet per minute, the speed of 
the slides carrying the grinding wheels. 
This allows the highest profile 
accuracy to be maintained. An auto- 
matic counting mechanism stops the 
machine when the required number of 
teeth have been ground. 

But little heat is developed at the 
edge of the extremely sharp grinding 
wheels. Consequently, grinding — is 
performed dry, the dust being removed 
by a device built into the machine. 
The grinding wheels, the indexing 
mechanism and the fan of the dust 
suction device are each driven by 
separate A.C. motors. If required, the 
machine can be supplied with a tip 
and root relief attachment, arranged 
to operate through a cam correspond- 
ing to the desired shape and amount 


Fig. 2. KE42 bevel gear testing machine 


of correction. This device is, however, 
only intended for large tooth correc- 
tions, since a small but generally 
sufficient tip and tooth relief, as well 
as a slight crowning, automatically 
results from the elasticity of the grind- 
ing wheel edge. As the essential 
machine components, such as_ the 
pitch blocks, the roll bands and the 
indexing discs are practically free 
from wear, and any wear of the 
grinding wheels is immediately and 
automatically compensated, extremely 
accurate bevel gears can be produced 
with almost perfect duplication. 

As interchangeability of gears can 
be obtained only if it is possible to 
measure accurately the principal 
dimensions, the testing machine shown 
in Fig. 2 has been developed for use 
in conjunction with the gear grinding 
machine. It is designed to provide an 
absolute check on circular pitch, pro- 
file and lead angle. If desired, diagrams 
showing the continuity of the meshing 
line and the concentricity can be 
produced by means of the Maag 
centre-distance checking apparatus. 
B.S.A. Tools Limited are the agents 
for these machines. 


Precision Barrelling 


MERICAN practice in the use of 

precision barrelling equipment is 
described in a folder of articles that 
can be obtained, free of charge, from 
Roto-Finish Ltd., 39, Park Street, 
London, W.1. 
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GLASS FIBRE IN PLASTICS’ 


Some Aspects of Its Use as a Reinforcing Material 


WO forms of glass fibre are 
employed as the basic material 
from which reinforcing cloths 
and mat are made. They are: con- 
tinuous filament, and_ staple fibre. 
Staple fibre consists of relatively short 
fibres, 6 to 15 in long. It is not widely 
employed in plastics applications, 
although some use has been found 
for it where a build-up of thickness 
is required between layers of con- 
tinuous filament cloth. In addition, it 
has been combined with continuous 
filament yarn to give a cloth of 
increased hairiness, which can be used 
to advantage, for example, in rubber 
laminates to decrease the tendency to 
delaminate. All glass referred to 
throughout the remainder of this 
paper is of the continuous filament 
type. The properties of the filaments 
are given in the table. 


Use of cloth 

Cloth is generally used where maxi- 
mum strength is of greatest 
importance, or where the 
ease of application is a 
prime necessity. It is pre- 
ferred because its uniform 
thickness makes it suitable 
for the production of thin 
sheets. Broadly speaking, 
three types of glass cloth are 
available as follows : — 

a. Plain weave fabrics in which each 
warp and weft thread passes over 
one thread and under the next. 

b. Satin weave fabrics, which may be 
designed as four, six or eight shaft, 
etc., in which each warp and weft 
yarn goes under one, and over three, 
five or seven thread yarns according 
to type. The eight shaft satins have 
been found most satisfactory in 
heavier fabrics. When laminated 
they have bi-directional properties 
substantially better than plain weave 
fabrics of comparable thickness. 

c. Unidirectional fabrics are made 
with strong warp yarns and rela- 
tively few weaker weft yarns to give 
maximum strength in one direction. 
Laminates with the highest overall 

mechanical properties are prepared 
from thin glass cloths, or at least 
include them in the outer skin. The 
strength of laminates decreases with 
increasing thickness of the cloth used, 
and this is most noticeable in com- 
pression strength. 

These variations can be best under- 
stood by comparing the shape of the 
individual yarn in thin and _ thick 
fabrics, as well as plain and _ satin 
weaves. For example, in a plain fabric 
each yarn is crimped over and under 
other yarns, so that when under com- 
pression it behaves like a crimped 


*A paper read at the 1952 Glass Fibre Reinforced 
Plastics Convention, organized by Fibreglass Ltd, 
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column, and tends to collapse or bend 
further away from the neutral axis. 
Plastics reinforced with thin glass 
cloths are therefore stronger in com- 
pression, as the crimped effect is less 
pronounced. However, when a laminate 
receives a heavy impact, the larger 
bundles of crimped fibres tend to 
absorb the impact before the fibre 
column is fully stressed. Thus, lam- 
inates made from thick cloths give 


higher impact strengths than when 
thin cloths are used. 
In order to obtain more nearly 


straight columns of fibre, the designer 
can use either the unidirectional 
fabrics or the eight shaft satin weave 
fabrics. In the first instance, the warp 
fibres are substantially straight, and 
all the crimp is in the relatively weak 
weft fibres. By laying these up with 
the strong warp yarn in the direction 
of maximum stresses, very high 
strengths can be obtained in the 
desired directions. The satin weave 
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fabrics provide the strength of straight 

columns where the yarn floats over 

several cross yarns and the crimp only 
appears at intervals. 

Plain weave fabrics useful 
where design requirements call for :— 
a. Uniformity of strength pattern in 

two directions at right angles. 

b. Ease of removing air where con- 
tact or vacuum laminating tech- 
niques are used. 

c. In the case of thicker cloths where 
considerable drawing properties 
are required. 

Unidirectional fabrics are intended 
for use where: — 

a. Maximum strength is required in 
one direction. 

b. The load pattern can be predeter- 
mined, and the material laid up so 
as to meet the known requirements. 


c. Local areas require additional 
stiffness or impact resistance. 
d. Extreme strengths are required 


with a minimum weight. 

Because these materials must be cross 

laminated to a specific pattern the cost 

of thei. brication in a laminate is 
increased by the hand labour involved. 

Long shaft satin fabrics are best 
where : — 

a. A part requiring high strength in 
all directions combined with light 
weight must be made with a mini- 
mum of labour for laying up. 

b, High strength laminates can be 
achieved at low material cost by 
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employing thick, long shaft satin in 
place of thin, square woven cloths. 

c. Smooth surfaces and the decorative 
appearance characteristics of the 
long shaft satins can be used to 
advantage. 


Cloth treatments 

To produce a satisfactory bond 
between the glass and bonding agent 
it is necessary to remove the 2-3 per 
cent of size applied for bonding pur- 
poses during the manufacturing pro- 
cess. This can be effected by one of 
the following methods :— 

a. Caramelization. This treatment is 
most suitable when the finished 
laminate is required for mechanical 
purposes. It consists of heating the 
cloth at about 300deg C by hot 
plates, hot rolls or oven treatment 
until volatilization of the size 
ceases, and the cloth turns a golden 
brown. 

b. Full heat treatment. This is usually 

employed where the final 

laminate is required for elec- 
trical purposes and, in par- 
ticular, where further 
treatments are to be applied 
to the cloth. A_ two-stage 
heating cycle is carried out 
resulting in a cloth essen- 
tially free of size but having 
impaired abrasion resistance. As a 
result, special care is meeded in 
handling the material. 

c. Washing process. This is an 
aqueous washing treatment based 
on a spirit type soap. 

d. Other methods. In America, the 
treatment known as 114 is used. 
This consists of removing all size 
by a full heat treatment, and then 
applying a compound that will key 
well both to the glass and to the 
laminating resin. It is known that 
the 114, or Volan treatment, is 
based on methacrylate chrome 
couples, and at various times it has 
been suggested that such com- 
pounds as vinytrichlorosilane would 
give similar properties. 

In the States, a appear to be 
three main treatments: the O.C.F. 114, 
the 136 and the new cone treatment. 
The application of one of these is 
essential if a laminate is to retain good 
physical and electrical properties under 
wet conditions. 

In this country, no treatment based 
on a home manufactured preduct has 
been developed so far, although some 
work has been carried out on imported 
Volan. It is felt that this is one of 
the fields which the plastics and 
chemicals industries might well inves- 
tigate, as it is important that such a 
treatment based on home manufac- 
tured materials, should become 
available in the very near future, 


‘ 
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The construction of mats 

In the past there have been available 
in this country two types of mat. The 
first is the diamond mat, which is con- 
structed from filaments laid up in such 
a manner as to give a diamond pattern. 
This mat was developed for use where 
unidirectional properties were required 
from a reinforcing medium cheaper 
than a unidirectional woven cloth. It 
is vonded together with polyvinyl 
acetate, and apparently has been gener- 
ally acceptable. One of the applications 
of this mat is in the production of 
boats by the Marco technique, where 
its open diamond pattern allows easy 
flow of the resin through the dry matrix 
when placed under suction. 

The second type is the coiled mat, 
which is made from continuous fila- 
ments coiled in a random fashion. 
This type of mat has now been with- 
drawn from production in favour of 
the chopped strand mat which, at 
present, is made by showering 2 in 
filaments on to a conveyor, so as to 
give a random distribution. Here again, 
polyvinyl acetate is used to bond the 
mat together. This binder is probably 
quite suitable when a very low pres- 
sure, Or none at all is being used, and 
when translucency is not an essential 
requirement of the final laminate. 
Because of the low softening point of 
polyvinyl acetate, the mat in this con- 
dition is probably unsuitable for 
matched metal moulding. Where deep 
draws are encountered the binder is 
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likely to soften under the pressures and 
temperatures used, leading to tearing 
of the mat while the mould is closing. 
A continuous search is being made for 
other binders which can be applied 
preferably as a powder, but alterna- 
tively, as an emulsion. These must 
have one of the following two pro- 
perties. Either good solubility in 
polyester resins, which will result in 
translucency, or a_ higher softening 
point so that the mat may be used in 
matched metal moulds. 

Mats are generally used where the 
high strength obtainable with cloths is 
not required. In the U.S.A., probably 
the largest proportion of the output is 
employed for the production of trans- 
lucent sheeting, and it has also been 
used to a wide extent in the produc- 
tion of boats, car bodies, as well as ir 
the production by matched metal 
moulding of trays and boxes used, 
among other things, for carrying 
batteries. 


Roving, and chopped fibres 
In the dough moulding technique, 
, in fibres are commonly used. On the 
other hand, for the flock pre-form 
technique, pre-cut 2in chopped fibres 
were originally used in the United 
States, but to-day these have been 
almost entirely replaced by a roving, 
which is chopped im situ. All these 
types of material are still being sut- 
plied at present, but it is though 
the future trend will be tov. 
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chopping im situ from roving. 

Roving is currently made by wind- 
ing a number of filaments parallel, that 
is, with no twist. Fibreglass Ltd. are 
developing a roving which will be used 
in the flock pre-form technique. The 
new roving is of the 60 end type. In this 
technique, the roving is fed through a 
cutter which chops it into 2 in lengths. 
The filaments then fall on to a grid 
on which they are under 
suction. 

Good bonding is essential in a prime 
quality roving, but during chopping it 
should break down into individual fila- 
ments. This break-down depends 
entirely upon the binders used, and by 
co-operation with the plastics industry, 
it is hoped to make further progress 
in the development of suitable 
binders. 


Surface finish 

It has been found that the surface 
finish of resin/glass fibre articles can 
be improved by the incorporation of a 
surfacing mat, which is a thin sheet 
material consisting of individual fibres 
of relatively large diameter, distributed 
at random. The binder at present used 
is a thermoset type, but alternatives 
are being investigated. This mat will 
hold a high percentage of resin on the 
surface, thus resulting in a good finish. 
Surface finish is also largely influenced 
by mineral fillers which may be incor- 

rated, particularly in matched metal 
moulding. 


The “Sulfinuz” Process 


“@ ULFINUZATION,” or sulphur 

cementation, is a process recently 
discovered in France for the impregna- 
tion with sulphur of ferrous surfaces, 
states G. de Lavalette, in the S.J.A. 
Journal, May, 1952. Following the 
treatment, which consists of a_ salt 
bath, the coefficient of friction of the 
surfaces treated is greatly reduced, 
resulting in a considerable improve- 
ment of wear resistance which is not 
accompanied by an increase in surface 
hardness. The treatment can be applied 
to ferrous metals of any composition, 
including stainless steels. 

Two experiments described illustrate 
the properties of sulfinuzed surfaces. 
Two cylindrical test pieces of medium- 
hard steel were rotated between V- 
blocks under a load of 500 kg with fluid 
vaseline lubrication. The non-sulfin- 
uzed test piece scuffed within a minute, 
whereas the sulfinuzed one retained a 
perfectly smooth surface throughout the 
whole experiment lasting 10 min, even 
after doubling and trebling the load. 
The second test was run completely 
dry and resulted in an almost instan- 
taneous scuffing of the non-sulfinuzed 
piece. The sulfinuzed test piece, how- 
ever, ran for 7 min, acquiring a temper- 
ature of about 500deg C, without 
damage to the surface. Due to the high 
heat generated, however, its diameter 
was reduced from 6-35 to 5-5 mm, and 
its length increased by more than 
6mm. (M.I.R.A. Abstract No. 5942.) 


Aluminium Radiators 


NFORMATION gained with a first 

aluminium radiator was used to 
build a second aluminium radiator 
which satisfactorily completed 27,000 
miles in a Cadillac car. In anticipation 
of a copper shortage, a limited field 
test was begun in 1950 with some 35 
aluminium radiators. 

J. R. Holmes, reporting in S.A.E. 
S.P.85, Panel Disc, March 5, 1952, 
states: Experience to date shows that 
the cost of an aluminium radiator is 
much higher than that of a copper 
radiator, the salt bath used in brazing 
being very expensive. There is no 
known solder, compatible with the 
coolants, which can be used on alu- 
minium, and the joints must be either 
brazed or welded. This, together with 
the fact that the core must be hand- 
welded, raises labour costs. In all braz- 
ing operations there are voids which 
must be welded, and some may not be 
accessible to a welding torch or arc. 

Aluminium has a thermal conduc- 
tivity about one-half that of copper 
but the cooling performance of alu- 
minium radiators can be made com- 
parable to that of copper radiators 
without excessive increase in gauge or 
in surface area. With the available 
aluminium brazing sheets, the tooling 
for the cellular-type core is practically 
impossible. Hence, effort is being con- 
centrated on the tube and fin, and tube 
and centre core types. (M.I.R.A. 
Abstract No. 5923:) 


Application of Cutting Oil 


OOL-LIFE tests were conducted 

with a single-point tool in a con- 
tinuous turning operation under speci- 
fied cutting conditions until failure of 
the tool point occurred. Six high-speed 
steel, single-point tools were ground to 
shape and in two of these two grooves 
were added in the side clearance face 
so that the “tips” of the grooves were 
within the first 0-001 in back from the 
nose of the tool. 

Test results, given by W. E. Lauter- 
bach in Lubrication Engineering, June, 
1952, show that with the cutting oil 
directed down on the standard tool, an 
average tool life of 8-37min was 
obtained. With the cutting oil directed 
upwards as described, and a standard 
tool, the average tool life was 17-35 min. 
With the grooved tool, the tool life was 
further lengthened to 18-98 min, a total 
increase of 127 per cent. 

It is concluded that, in a turning 
operation, cutting oil performs its func- 
tions of providing lubrication between 
tool and chip and tool and workpiece, 
and of cooling the cutting tool, more 
effectively when the oil is directed up 
into the clearance crevice than when it 
is directed downwards over tool and 
chip. It appears that the oil has freer 
access to the actual cutting edge of the 
tool when introduced into the clearance 
crevice instead of being flooded over 
the tool from the top where the chip is 
being removed from the workpiece. 
(M.I.R.A. Abstract No. 5956.) 
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unit for the gearboxes of heavy- 

duty motor vehicles has recently 
been developed by Clark Equipment 
Co., Buchanan, Michigan, U.S.A. It 
is stated that this unit, the “ split pin” 
synchronizer, is an improvement on 
the more conventional types of mech- 
anism. Briefly, the advantages claimed 
are: It is of simpler construction, 
more dependable, more compact and 
has longer life. The unit comprises a 
steel hub with a central flange, two 
bronze - alloy synchronizing cones, 
three “ blocker stay” pins, three ener- 
gizer “split pins” and six small leaf 
springs. It must be explained that the 
term “split pin” is not used in the 
usual sense, but is applied to a cylin- 
drical pin that is split on its longitu- 
dinal axis into completely separate 
halves. 

The hub bore is splined to match 
the mainshaft, and the engagement 
teeth are cut in its outer periphery. 
There are six chamfered holes drilled 
in the central flange of the hub. 
Blocker pins pass through three alter- 
nate holes, and split pins through the 
others. In a typical unit, the blocker 
pins will be }in diameter, and the 
holes will be a little larger to allow 
the pins to pass freely through. The 
blocker pins are shouldered at each 
end, and an annular groove is 
machined midway between _ the 
shoulders. This groove is ;\; in deep, 
and has sides at an angle of 57 deg in 
relation to the longitudinal axis of the 
pin. The synchronizer cone rings, one 
on each side of the hub flange, are 
assembled on to the reduced ends of 
the blocker pins, which are finally 
peened to secure the assembly. To 
break down the oil film and give a 
smooth disengaging action, the 
internal faces of the cones are divided 
into segments and grooved. 

An annular groove is machined in 
the periphery of each split pin midway 
between the ends. It is \; in deep, but 
the sides are at an angle of 30deg 
instead of at 57 deg as on the blocker 
pin. The pin is then split along its 
longitudinal axis into two segments, 
each rather less than semi-circular, and 
a rectangular groove is machined in 
the flat face of each. When the seg- 
ments are placed together the grooves 
form a square hole along the principal 
axis. Two small leaf springs are 
assembled back to back in the grooves. 
They can be compressed sufficiently 
to allow the assembled split pin to be 
passed through the appropriate hole 
in the hub flange. Each end of the split 
pin registers in a blind hole on the 
inside face of a cone ring. When the 
assembly is completed the leaf springs 
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New American Units for Heavy-duty Gearboxes 


Simplicity is the outstanding feature of the 
split pin synchronizer 


force the segments apart until the 
annular groove makes contact with the 
wall of the hole in the hub flange. 
Therefore, in the completed assembly 
the only effective contact between the 


hub and the cones is through the 
energizer split pins. 
The action of the unit is quite 


simple. At the beginning of the shift 
motion, the hub is moved on. its 
splines towards the main-shaft gear. 
Because of the spring pressure 
between the split pins and the hub 
flange, the synchronizer cones are 
carried forward until light contact is 
made with the conical periphery of 
the appropriate gear. light 
engagement effects an angular dis- 


~ — 
=. = 
L 


The cone rings are mounted on pins which 
are passed through holes in the hub flange 


placement of the cone in relation to 
the hub. Only a slight rotation of the 
cone brings the annular grooves on 
the blocker pins into contact with the 
walls of the holes in the hub plate, 
and provides an effective lock against 
any further relative axial movement 
between the hub and the cones. Under 
these conditions, the force applied to 
effect the gear shift can only engage 
the cones more firmly until such time 
as the hub and the gear rotate at the 
same speed. Then the torque holding 
the blocker pin grooves in contact 
with the holes in the flange is auto- 
matically relieved, and the shift can be 
completed. 

As the shift proceeds, the hub is 
moved towards one end of the split 
pins, compressing the springs at that 
end, while the segments at the other 
end are forced further apart. In effect, 
the split pin becomes tapered, and the 
spring forces are such as to tend to 
move the pins in the opposite sense 
to the direction of shift. Thus, as soon 
as the shift is completed, the spring 
forces cause the split pins, and with 
them the assembly of cones and 
blocker pins, to move in the opposite 
direction to the shift. This movement 
is sufficient to bring the appropriate 
cone out of engagement so that it may 
rotate freely with clearance. It is 
stated that with this synchronizing 
unit, the shift is completed quickly, 
quietly and without any damage to the 
engaging parts. 


Toothless Bandsaw 


AS a consequence of an excessively 
high expenditure on bandsaw 
blades for sawing stainless steel, Solar 
Aircraft Co. of San Diego, California, 
conducted an investigation of sawing 
procedures aimed to reduce ccsts. 
According to a report in Materials and 
Methods, July, 1952, it was noted that 
the back of the blade appeared to cut 
as well as the toothed edge. Following 
up this phenomenon, a length of 
ordinary steel box-strapping was tried 
as a saw. It was found to operate 
satisfactorily, to be better than a con- 
ventional blade, and to be safer in use. 

The Company has made only pre- 
liminary studies of this technique, but 
has found that toothless blades last 
much longer than ordinary bandsaw 
blades. Of less expensive material 
more readily in supply, the toothless 
blades can cut stainless or other high 
alloy steels, and have satisfactorily cut 
tool bits, files, and cobalt steel. They 
operate best at high speeds and have 
been employed successfully only on 
bandsaws. (2031) 
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Notes on an Efficient Method of Drying Paint 


ADIANT heat as a means of 
Rex paint surfaces is now 

widely used throughout industry. 
The rays in a radiant heat oven have 
a greater wavelength than the red rays 
at the end of the visible. As soon as 
the lamps in a radiant heat oven are 
switched on, energy in the form of 
rays is radiated in waves to the surface 
cf the article to be treated. This energy 
is transformed into heat as soon as it 
reaches the product. 

Much research has been carried out 
both on lamps and reflectors. For 
several years a chromium - plated 
reflector was the type normally used 
for radiant heating installations, but 
recent developments have shown that 
gold is a far more efficient reflector. 
The relative reflective efficiencies of 
various surfaces is :— 

Gold : 98 per cent 

Processed aluminium 85 per cent 

Polished aluminium 65-75 per cent 

Chromium or nickel 60 per cent 

Painted aluminium 40-50 per cent 
In the production of gold reflectors, 
specular gold is applied over inter- 
vening coats of copper and bright 
nickel on a steel base. This method 
prevents the gold from amalgamating 
with the base metal, thus giving a 
longer life for the reflector. Self- 
container reflector lamps gold 
oven surfaces are used in some 
applications. 

In this country radiant heat lamps 
have been developed by Osram with 
a loading of 250 W. They are operated 
at 115 volts. This lower voltage allows 
a more robust lamp to be produced 
than would be possible for a normal 


Fig. 1. Two radiant heat ovens suspended from the ceiling to conserve floor space 


230-250 V_ circuit. The lamp filament 
is made of tungsten. Trough reflectors 
containing several lamps _ have 
gradually replaced the former para- 
bolic reflectors. For a complete oven, 
these reflectors are built up into 
banks. 

Radiant heat has many advantages. 
It brings the product to the required 


Fig. 2. An installation for baking gloss enamel on a car body 


heat more quickly than any other 
method and therefore shortens the 
cycle time and speeds up output. As 
it is a source of instant heat, it can 
also be economical. For example, the 
plant can be shut down during the 
lunch hour break without any dis- 
advantage, since when it is switched 
on again there is no time lag waiting 
for the oven to come to the specified 
temperature. Furthermore, if the lamp 
arrangements are correct, uniform heat 
is assured over the whole surface of 
the work, regardless of variations in 
cross-section. 

Some American installations o 
radiant heat equipment are shown in 
the accompanying illustrations. Fig. 1 
shows two 75ft, ceiling-suspended 
ovens operating at White’s Motor 
Coach Division, Ohio. These units 
operate in conjunction with a four- 
stage spray-type parts cleaning 
machine, an air blast dry-off oven, two 
electrostatic paint spray booths and 
two infra-red ovens for drying a 
primer coat. The parts are moved in 
sequence on an electrically operated 
conveyor. Ceiling mounting has been 
used for this operation to save floor 
space. It is situated 30ft above the 
floor, has an output capacity of 540 kW 
and is series-parallel connected to 
operate off a 440 volts supply. Fig. 2 
shows an installation at the Stude- 
baker-Hamilton factory in Canada. In 
this oven the gloss enamel on a car 
body is baked in a through time of 
24 minutes. 
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Operation of auxiliaries by 
manifold depression 


N diesel-engines vehicles, the brakes, 

doors, windscreen wipers and other 
auxiliary equipment may be operated by 
the depression in the air manifold with- 
out the use of a special pump. The mani- 
fold is fitted with a throttle and a by-pass 
around the throttle is controlled by a 
valve device influenced by a spring and 
the reduction in pressure. Hitherto, the 
spring tended to hold the valve open 
until the throttle was closed and the 
reduction of pressure behind the throttle 


TSN 


No. 671132 


effected a closure. With that arrangement 
the air flow to the cylinders will be tem- 
porarily throttled, or even shut off, so that 
incomplete combustion may occur or the 
engine may stop. 

By this invention the valve is held by 
its spring in the closed position and com- 
munication with the atmosphere is 
effected by means of the by-pass when- 
ever a predetermined reduction in pres- 
sure occurs in the manifold, in the oper- 
ating chamber of the auxiliary or in the 
air reservoir. 

Shown diagrammatically, the brake 
pedal is linked to the throttle valve A and 
also to the brake operating valve (not 
shown). The air manifold is connected by 
a conduit, controlled by a non-return 
valve B, to the air reservoir of a vacuum 
brake installation. A control valve C in 
the wall of the manifold upstream of the 
throttle valve encloses a chamber con- 
nected by a tube to the conduit behind 
the non-return valve. 

In the control valve a diaphragm is 
pressed against a seating, around passage 
D opening to the manifold, by spring E 
and a guided metal cap F. The diaphragm 
also closes an annular chamber G com- 
municating with the manifold down- 
stream of the throttle valve. 

When the brakes are applied, the 
throttle valve is closed and the engine 
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draws air from the reservoir, reducing the 
pressure therein. This lowering of pres- 
sure is communicated to the underside of 
the diaphragm and to the annular cham- 
ber G. Atmospheric pressure upstream of 
the throttle valve, however, unbalances 
the diaphragm and the throttle valve is 
by-passed by way of passage D and 
chamber G. When the throttle valve is 
shut the flow of air is only interrupted 
momentarily and consequently the engine 
will not smoke or falter. In order that 
operation of the auxiliaries is not en- 
dangered by damage to or faulty operation 
of the diaphragm, a fine-bore nipple H 
serves as a conduit of restricted cross 
section to establish a balance of pressure. 
Patent No. 671132. Robert Bosch 
G.M.B.H. (Germany). 


Lightweight body-chassis 
construction 


HE use of light alloy castings for 

the stress-bearing members of auto- 
mobiles is by no means a modern deve- 
lopment, but in this invention particulars 
attention has been devoted to the prob- 
lems associated with the manufacture of 
such constructions. From the illustration 
it will be seen that the major components 
that are to form the basis of the vehicle 
comprise the left-hand and right-hand 
longerons A, which could also constitute 
the side panels, and a bulkhead structure 
which provides the main crossmember. 
To facilitate manufacture, these main 
units are built up from a number of 
smaller castings. 

For example, the dashboard or bulk- 
head unit is composed of a lower casting 
B which provides the side scuttle panels 
integrally with the toe-board and lower 
dash panel details. Above this, a second 
casting C embraces the upper screen 
pillars, the front top rail and the scuttle 
top panel. A third casting D forms a cen- 
tral cradle which, when attached to the 
lower casting B, is capable of accommod- 
ating the mountings of the engine and 
suspension units. 

It is not considered necessary for the 
main side members to extend forward of 
the dashboard unit and, similarly, at the 
rearward end the side members terminate 
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in front of the rear axle which is carried 
by cast members E spigot-mounted to the 
end of the longerons. Patent No. 670070. 
A. Gregoire (France). 


Sheet metal, self-locking nut 


HIS self-locking nut has a tubular, 
screw-threaded hub formed on a 
bowed strip integral with the main base. 
Formed by slitting, punching and bend- 
ing operations, the nut has a hexagon base 
having upturned peripheral flanges A to 
provide tool-engageable surfaces. Two 
slightly curved slits B define the strip C 
which is simultaneously formed with the 
hub D and bowed from ihe base. The 
hub is tapped with a parallel thread. 
As initially applied, the nut threads 
easily on the bolt, but when t.ghtened on 


No. 672150 


the work the strip is highly constrained 
and exerts a constant axial thrust on the 
threads. Furthermore, in the _ final 
tightening of the nut, the hub is slightly 
distorted from its cylindrical form and this 
deformation creates a binding engagement 
of the threads giving a positive and per- 
manent lock. Patent No. 672150, Tinner- 
man Products Inc. (U.S.A.). 
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Seat slides 
team to give a sliding action are 
common components of both private 
and commercial bodywork, and _ this 
invention has the object of providing 
runners that will both carry the load and 
take care of the reaction without tending 
to jam or stick. Primarily intended for 
seat operation, but applicable to other 
body items that require a sliding action, 
this device consists of an outer channel 
member A which has its side flanges in- 
turned at the top to provide a longitudinal 
slot. In the channel is symmetrically dis- 
posed an inner member B of cruciform 
secuon and having a flange extending 
through the slot in the outer member. 
An essential feature of this inner cruci- 
form member is that it is fabricated of 
spring steel or similar resilient material, 
and in each of the angles formed by the 
cruciform section a ball C is introduced 
Four such balls comprise a set, of which 


there may be two or more in the complete 
length of slide, and since the inner slide 
may be closed together against its natural 
resilience before the insertion of the balls, 
the tendency is for the balls to remain 
in close contact with the walls of the two 
slide members. 

If considered desirable, a cage may be 
introduced to retain the balls and prevent 
longitudinal movement. It is also possible 
to give only limited longitudinal move- 
ment by introducing a second channel D 
with flanged ends. Patent No. 669664, 
Cox and Co. (Watford) Ltd., and C. Toon 


Folding occasional seats 


CCASIONAL seats that face the 

direction of travel are a common 
feature of limousine coachwork, and are 
frequently found in large saloon bodies. 
If the collapsible seat 1s mounted on a 
board that, when raised, forms a part of 
the back face of the division or seat back, 
it is not always possible to accommodate 
a full-depth hinged board in the limited 
space between the division and the rear 
seat heel board. In such cases it is usual 
to arrange a shallow hinged panel to fill 
the division recess after full allowance has 
been made for the largest possible hinged 
board. 

In the invention the division recess is 
not completely closed, but the space 
remaining after the seat board has been 
hinged up is divided from the portion 
occupied by the folded seat. A shelf which 
is integral with the seat mechanism>is so 
arranged that it falls into place between 
the side walls of the recess when the seat 
is stowed. The occasional seat is of the 
type that is erected after the division 
panel, which carries it, has been lowered, 
and it will be seen that the shelf board A 
is attached to the lower extremities of the 
seat back arms B by bracket arms C 
Since the shelf also provides the means of 
securing the seat in its closed position, 
retaining catches D are fitted to each side 
the recess, and these catches engage with 
similar members E on the underside of 
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the shelf. To enable these catches to inter- 
lock the shelf must be capable of move- 
ment relative to the seat back, and to 
achieve this the bracket arms C are 
pivoted at F, but the range of movement 
is limited by a pin-and-slot-device G. 

To lower the division panel, the shelf 
board is tilted forwards thus disengaging 
the catches, and by means of a fillet on 
its rearward edge, the panel is hinged 
downwards to rest on the floor when the 
seat can be erected by pulling the seat 

back. When the seat is in use the shelf 
board is held in a horizontal position 
beneath the rear edge of the cushion 
where it does not restrict the leg-room of 
the rear seat occupants. Patent No. 
669687. Austin Motor Co. Lid. 


Flame-cutting of resistant metals 


T is known that metal bodies which 

are not readily amenable to ordinary 
flame machining methods may be flame- 
machined by using an adjuvant powder 
in conjunction with a preheating flame 
and a _ metal-removing oxygen _ jet. 
Adjuvant powders are iron (in the form 
of cast iron or steel), ferro-manganese, 
manganese, and iron-tin alloys. Powdered 
aluminium has been proposed both as a 
means for improving the efficiency of = 
flame-cutting process in general, and i 
particular for flame-cutting cast ing 
Before the present invention iron had 
proved to be the best for thermo-chemi- 


_cally removing metal from both ferrou; 


and non-ferrous metals and alloys. 

It is claimed for this invention that by 
using an adjuvant consisting of from 10 
to 65 per cent powdered aluminium and 
the balance of powdered iron, improved 
thermo-chemical removal of metal can be 
obtained. Relatively great thicknesses of 
non-ferrous metals can be flame-cut and 
flame-scarfed, without the necessity of a 
separate pre-heating operation, at a high 
rate and producing surfaces of relatively 
good quality. 

Particularly good results are obtained 
in cutting, it is said, when the powder is 
suspended in a gas such as air and blown 
through a separate tube having its outlet 
adjacent to the up of the flame nozzle so 
that the powder penetrates the envelope 
of the preheating flame and is heated to 
a high temperature before merging with 
the oxygen jet. In scarfing, good results 
are obtained by suspending the powder 
in the oxygen jet before discharge from 
the nozzle so that the stream of powder 
and oxygen actually issue thoroughly 
mixed with each other. 
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A slab of nickel 15-2cm thick and 
76-2cm wide was successfully flame-cut 
using a mixture of iron and aluminium 
wherein the aluminium constituted 33 per 
cent by weight. Patent No. 671863. Linde 
Air Products Co. (U.S.A 


Control of fan-cooled engines 


Witt an unregulated admission of air 
to a fan-cooled engine, difficulties 
may be experienced due to overcooling in 
cold weather, when driving downhill, or 
when running in congested traffic areas. 
It is proposed, therefore, to provide an 
adjustable shutter in the air intake which 
is automatically actuated in response to 
manifold depression. 

In the example, an engine-driven fan A 
draws in cooling air through a suction 
casing in which is housed an oil cooler B. 


No. 672369 


The cross-sectional area of the intake is 
varied by a shutter comprising pivotally 
mounted, parallel vanes C, constrained to 
the open position shown. An operating 
rod D, having an appropriate number of 
rigidly attached fingers engaging the 
vanes, is actuated by a diaphragm E 
influenced by the manifold depression. 

With the engine running at normal 
speed with a wide open throttle, the load- 
ing spring F will hold rod D in the open 
position. At low engine speeds and con- 
sequently increased depression the 
manifold the constraint of spring F is 
overcome and the vanes are moved to a 
partially or completely closed position. 
Additionally, a thermally responsive 
device may be fitted to adjust a stop 
limiting opening movement, and an inter- 
connection with rod D may be provided 
to admit warm air to the carburettor 
when the engine is idling. Patent No. 
672369. Tatra, n.p. and JF. Makerle 
(Czechoslovakia). 
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BROACHING MACHINE 
2-30 tons capacity 


FOR INTERNAL & SURFACE BROACHING 


The range of British-built Hydraulically operated 
“American” Broaching Machines includes Vertical 
and Horizontal types manufactured in several sizes. 
The Vertical machine illustrated is equally suitable 
for surface broaching and push-down and pull-down 


internal broaching. It is equipped with a Retriever 


unit, eliminating the manual handling of broaches. 


Our Engineers will be pleased to advise and assist on 


all broaching problems. 


Most sizes are available 
for early delivery. 


20-ton Horizontal Broaching Machine with 60° stroke 
equipped with Outer Table fitted with Broach Support Carriage 


2-ton Horizontal Machine with 30° stroke 
having all the features of its larger * brother’ 


BUILT BY 


These machines are built to the 
original “American”’ design by 
The Coventry Gauge & Tool Co. 
Lid., and can be supplied com- COVENTRY RI t 


pletely tooled for one or more TOOL COMPANY LTD 
broaching operations 


ROCKWELL 


MACHINE TOOL CO. LT WELSH HARP, EDGWARE ROAD, LONDON, N.W.2. TELEPHONE: GLADSTONE 0033 


ALSO AT - BIRMINGHAM-TELEPHONE CENTRAL 3692 - STOCKPORT-TELEPHONE STOCKPORT 5241 - GLASGOW-TELEPHONE MERRYLEE 2822 
ABV4 
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Road, N.W.2.- 


THE “WEDCO” WAY TO A SMOOTHER 
RUNNING PRODUCTION LINE 


However awkward the Icad, however 
difficult the conditions, ‘‘Wedco’’ Con- 
veyors and Woven Wire Conveyor Belts 
will handle your products or component 
parts speedily and efficiently. They 
stand up effectively to rough treatment, 
extremes of temperature, chemicals, 
abrasives, cellulose, grease, etc., and 
are easily cleaned by water or steam. 
Ask for our local Technical Representa- 
tive to call or send for Catalogue which 
shows how we are helping to increase 
production in many famous factories. 


8481 (3 lines) 


ECHNICAL IN ALL PARTS OF THE BRITISH ISLES 


PERRY BARR METAL COMPANY 


At PBM again a new factory extension enables us to 
increase output. PBM castings are supreme in quality 
and efficiency. Now, machining of quality—for which 
PBM is renowned—is again available. 

We invite you to inspect our new facilities for increased casting, 
machining and assembly to customers specifications. We shall 
be glad to learn of your intention to call—telephone Great 
Barr 1794 and fix an appointment to see our works. 


FOSCOTT WORKS GREAT BARR - BIRMINGHAM: 224 
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FORD 
SPEEDS THE PLOUGH 


ARCHDALE 


SPECIALS 


duction of the new FORDSON MAJOR tractor. And 


here is a battery of our No. 3. multi-spindle machines, 


drilling and reaming tappet holes in cylinder blocks. 


If your requirements cover really high production 


drilling, tapping, reaming, boring or milling...or any 


combination of these operations...we shall be pleased 


to co-operate with you on the design and building of 


special machines to suit your specific requirements. 


JAS. ARCHDALE & GO., LTD., BIRMINGHAM 16. 
TELEPHONE . EDGBASTON 2276 (3 LINES) TELEGRAMS . ARCHDALE, BIRMINGHAM 
SELLING AGENTS ALFRED HERBERT LTD. 


AUTOMOBILE ENGINEER, December 1952 


INCREASE PRODUCTION = 
ARCHDALE special and standard machines are well 9 
represented at Ford Motor Company Ltd. on the pro- ee 


As: 
Yue | 
4 : | 
v 
/ / 
, 
“Ze 
: 4 : 
L 
| 
] | 
91 
» 


CEJ precision 


It’s the precision production of Johansson Taps 
which gives them such outstanding precision 
performance. For accuracy of thread form, ease of 
cutting and long life, it pays to specify 

Johansson. 


SPIRAL FLUTED TAPS for blind-hole machine 
tapping. Only one tap per set is needed for perfect 
threads in most materials. 


SPIRAL FLUTE & 
SPIRAL POINT TAPS 


SPIRAL POINTED TAPS for machine tapping 
through holes in most ductile materials. Only 
one tap needed to produce the threaded hole. 


SOUTHFIELDS ROAD DUNSTABLE 
BEDS. TEL: DUNSTABLE 422/3 


DHB 


CEJouan SSON-LTD. 


PRECIS'ION TOOLS AND INSTRUMENTS 


and £4000 damages 


A press operator whose earnings are 


retarded by slow guard operation is a 


menace to himself and to you. He is 


tempted to expose himself to danger and 


may involve you in heavy damages. 


Fortunately, the ‘Fastrip’ Synchronised Guard 


ensures the highest standard of safety 


without impeding production. Send for full 


details to-day. 


j. P. UDAL 


INTERLOCK WORKS, COURT ROAD, BIRMINGHAM, 12 
PRESS GUARDS 
Telephone : CALthorpe 3114 
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i 3 Insulated trailer built for John 
LONDON } & Connell (Bromley) Ltd. by 
LIVERPOOL , Messrs. H. Tidd & Son, London 
BRIGHTON 


“John Connell-~- 


WHOLESALERS IMPORTERS 


ey Kent 
—_ - 
ERA ws meat frum shy to shop at | 
j 


RAVENSSOURNE 


This trailer 


can transport meat, poultry and 


of shops throughout the country at a constant temperature of 14°F . . . and do it in 


brilliant sunshine with the thermometer at 90° in the 


shade. A small automatic refrigerating unit at the 


forward end deals with any heat that does get through 


the sides, roof or floor; but very little does ; 4 inches 


of * Fibreglass’ Bitulac-bonded insulation makes sure 


Fitting ‘Fibreglass’ Bitulac-bonded slabs before 


of that ; just as effectively as five feet of solid masonry. applying the sheet-metal cladding 
To keep heat out —or in... 


...wrap it in FIBREGLA 


DURABLE — FIRE-SAFE— ECONOMICAL AND AVAILABLE NOW 


TRADE MARK 


Telephone: St. Helens 4224 


FIBREGLASS LIMITED, Ravenhead, St. Helens, Lancs. 


LONDON OFFICE : 63/65 PICCADILLY, W.1 GLASGOW OFFICE: 136 RENFIELD STREET 
MANCHESTER OFFICE: 11 PICCADILLY (Blackfriars 8863) : NEWCASTLE OFFICE: 16 DEAN STREET (Newcastle 20938) 
BIRMINGHAM OFFICE : PICCADILLY ARCADE, 105 NEW ST. (Midland 0464) DUBLIN OFFICE: 21 MERRION SQ. NORTH 

(Dublin 66024) 


(Douglas 2687) 


(Regent 2115) 
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WHEELABRATORS 


(Regd. Trade Mark) 


FOR 


CONTINUOUS ABRASIVE 
CLEANING 


The Machine illustrated, Symbol W.S.T.6.D, with 
two 6ft. diameter tables, is capable of cleaning up 
to § tons of castings, forgings, etc., per hour. 


Four other sizes available. Send for details. 


TILGHMAN’S PATENT SAND 
BLAST CO. LTD. 
BROADHEATH, NR. MANCHESTER 


Phone: ALTRINCHAM 4242 


London office: BRETTENHAM HOUSE, 
LANCASTER PLACE, STRAND, W.C.2. 
Phone: TEMPLE BAR 6470 


HOME AGENTS 


Midlands: R.J. Richardson & Sons Ltd., Commercial Street, 
Birmingham. 


Scotland: Baibardie Ltd., 110, Hanover St., Edinburgh, 2 


Specialists in the production of 
carbon and alloy steels for the 
manufacture of ball & roller 
bearing races—gear wheels 
~—crank shafts—springs, etc., 
used thoughout the automobile 
industry. 


ANDREWS 
TOLEDO L? 


SHEFFIELD ENGLAND 


i 
PSEND LANE..SHEFFIELD 3 
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GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES _ 


Automatic Operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 


We also manutacture Rotary Cam 
and Profile Milling Machines, Short 
Thread Milling Machines, Multiple 


L E 4 G | y EE RING CO. LTD. Drilling Heads and Machines, Tapping 


Machines, End Facing and Centring 


Machines, Special Machine Tools for 
COVENTRY coventry High Production. 


Rathbone/ 1664 


Rathbone 
95 
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Why cut a casting open to look inside it? 

Leave it intact. Non-destructive testing 

by radiography (X-rays or gamma-rays), ultrasonics 
or magnetics will show up any flaws. And if there 
are no flaws — well, you’ve saved a casting. 

We make all the equipment you can use. And we 
run a testing service with mobile teams to send out 


on big jobs. Write for full details. 


X we look into things 


X-RADIOGRAPHY X-RAY CRYSTALLOGRAPHY GAMMA-RADIOGRAPHY 
ULTRASONIC TESTING MAGNETIC CRACK DETECTION GEIGER COUNTER 
TUBES - NON-DESTRUCTIVE TESTING SERVICE 


SOLUS-SCHALL (NON-DESTRUCTIVE TESTING) LTD. 18, New Cavendish Street, W.! 
CRCII 
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BRIGHT 
STEEL 


BARS 


CARBON & ALLOY 
IN ALL STANDARD SECTIONS. ALSO 


SUPPLIED, FULLY HEAT TREATED, TO 
ENGINEERING SPECIFICATIONS 


KIRKSTALL FORGE ENGINEERING LEEDS.5 


TEL: HORSFORTH : 2821 


it isn’t a magic key or any- 
thing like that. It just so hap- 
pens that we have been called 
inonso many tricky questions 


LEAVE /T 
over the last thirty years that 
we now know the answer to Lee iF 
most of them. Wouldn't it 
be a good idea to see us OF REDDITCH 
about your new project? 
Estab. 1919. A.I.D. approved. 


THE LEWIS SPRING CO. LTD. 
RESILIENT WORKS, REDDITCH. 
Telephone : Redditch 720/1/2 


LONDON OFFICE : 
321 HIGH HOLBORN, W.C.1 Telephone : Holborn 7479 & 7470 
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-... is the answer to some difficult gear problems, and is 
applicable to both spur and helical gears. 

The Elliptoid tooth has both its horizontal section and vertical 
profile modified, and end thickness is always less than it is at 
any other point along the tooth, thus providing a perfect 
safeguard against end bearing. 

Much higher tooth loads may be offered to an Elliptoid Tooth, 
therefore gear weight may be reduced without risk of stress 
failures. 


RED RING CHURC HILL 

CHURCHILL- REDMAN LTD GEAR SHAVER co. 
COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 
Also at LONDON, MANCHESTER, GLASGOW, and NEWCASTLE-ON-TYNE 


No slot machining 
wih OXYGEN CUTTING 


For cutting shapes too intricate for sawing 


and thicknesses too deep for shears or guil- 
lotine, B.O.C. Oxygen Cutting Machines 
are indispensable. Steel forgings, plates 
bars, etc. are cut swiftly and easily. The 
accuracy of the B.O.C machine is demon- 
strated by this valve plate; the slots reeded 
no machining after cutting. Apply to our 


local office for demonstration. 


USE B.0.C. EQUIPMENT, MATERIALS & SERVICE 


co THE BRITISH OXYGEN CO LTD 


LONDON AND BRANCHES 
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The useful life of a machine depends 
largely on its bearings. 

PROTECT THOSE BEARINGS from 
their natural enemies, dirt, grit, moist- 
ure and loss of lubricant by fitting 


WESTON OIL SEALS 


An extensive range which will invariably provide a seal 
to meet your needs. Includes precision seals fitted with 
leather or synthetic rubber inserts. 


Write or ’phone for full information to :— 


CHARLES WESTON & CO LTD IRWELL BANK WORKS DOUGLAS GREEN e 
PENDLETON SALFORD 6 Phone PENDLETON 2857-8-9 ' 


Birmingham ; MIDland 6952 London: HOLborn 0414, 


AMAL LTD - 


HOLDFORD ROAD - WITTON - BIRMINGHAM 6 
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The Roman God Janus (the keeper of the door 
between the old year and the new, from whose 
name the word January originated) was 
depicted as having two faces—one to survey 
the past and the other to look ahead into the 


future. 


PRESS & DROP FORGINGS 


There is a deep significance in such symbolical 
portraiture, for it is our experience that to look 
back on one’s achievements in the year that has 
passed should represent a challenge and a 
determination to do even better in the year 


that lies ahead. 


SOUTH WALES FORGEMASTERS LTD 
TAFFS WELL CARDIFF 


TAFFS WELL Phone: TAFFS WELL 41/2 


GARTH WORKS 


"Grams: FORGEMASTERS,” 


REGO TRADE MARK 


a 


Four cases where ‘dag’ colloidal graphite 
alone can do the job... 


@ HIGH TEMPERATURES — effective 
lubrication at temperatures far above the 
burning point of any oil. 


BUILT-IN LUBRICATION —reduces 
scuffing, removes the danger of seizure 
during running-in and ensures longer life 
for new engine and machinery parts. 


@ PRECISION METAL-FORMING— 
lubrication with ‘dag’ colloidal graphite 
gives longer die life and sharper definition 
of castings. 


ELECTRICAL APPLICATIONS —a 
conducting layer for screening and static 
elimination, for vacuum tube manufacture, 
for electro-plating and many other uses. 


These are just headings in the story of ‘dag’ 
dispersions, which includes steam-cylinder 
lubrication, prevention of scale in water systems, 
lubrication where oil is not wanted and many 
more impértant applications. 


Write today for full information and technical data. 


18, 


ACHESON_.COLLOIDS LIMITED 


PALL MALL, LONDON, S.W.1 


TAS/ACISb 
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HE ZINC ALLOY DIE CASTERS ASSOCIATIO.. 
includes all the leading zinc alloy die casters in the U.K. 
The Association and its Members welcome all enquiries on 
the properties, design and application of the castings. Prob- 
lems are submitted anonymously to the experts on its 
Technical Committee whose verdict is impartial. A list of 
publications will be sent on request. Enquiries regarding 
the supply of castings should be sent to Members whos? 
names are given below. The Association is a non-trading 
body and is in no way concerned with any questions of pric:. 
FULL MEMBERS Firms mainly engaged in the pro- 
duction of castings for general sale. 


ANCED PRESSURE DIE- IRELAND (WOLVER- 
STING CO. LTD., BIRM- HAMPTON) LTD., WOLVER- 
INGHA M. HAMPTON 
ALLOY PRESSURE DIE PRO- JAC pe ee & CO. 
DUCTS LTD., WILLENHALL. LTI WHITEFIELD, or. 
R 


THOMAS ASHWORTH & CO. MANCHEST! 


LTD., BURNLEY KAYE ALLOY CASTINGS 
AVON BIRMINGHAM 
BIRMINGHAM. METAL CASTINGS LTD., 
WORCESTER 
BIRMINGHAM ALUMINIUM 
NG. 11903) CO. LTD. ORB ENGINEERING WORKS 
BIRMINGHAM LTD., MANCHEST 
BRITISH DIF CASTING & PATENT DIF-CASTINGS CO. 
ENG. CO. LTD., LONDON. LTD., LONI 
CHASE NON-FERROUS _ SPARKLETS LTD., LONDON 
METAL CO. LTD., ENFIELD. STREBOR DIFCASTING CO. 
DIE CASTING MACHINE LTD., RADCLIFFE, LANCS 
TOOLS LTD., LONDON. UNIVERSAL ENGINEERING 
DYSON & CO. ENFIELD (1919) CO., NOTTINGHAM 


LTD., ENFIELD WESTERN DIECASTING LTD., 
FRY'S DIECASTINGS LTD, 

LONDO' WOLVERHAMPTON DIE- 
GILLS PRESSURE CASTINGS, STING CO. LTD., WOL- 
BIRMINGHAM VERHAMPTON 


ASSOCIATE MEMBERS Firms mainly engaged in 
the produc.ioa of castings for use in their own products. 


ACME WRINGERS LTD., LAN-BAR LTD.,BIRMINGHAM 
GLASGOW 


JOSEPH LUCAS LTD, BIR- 


AC PLUG CO., 

DUNSTAB MINGHAM 

ARMSTRONG’S PATENTS CO MECCANO LTD., LIVERPOOL 

AMPTON 

Ww. T. AVERY LTD., BIR- 

MINGHAM PHILLIPS & CROSS LTD, 


BIRMINGHAM 


RAWLINGS MANUFACTUR 
ING CO. LTD., LONDON 


BLETCHLEY ENGINEERING 
Co. LTD., SLOUGH 


BRITISH THOMSON-HOUS- 


TON CO. LTD., BIRMINGHAM SHAW FOUNDRY CO., WIL- 
WM. COU r THARD & CO. LENHALI 
LTD., CARLISLE 


EVERED & CO. LTD., SMETH- ST ANMORE, 
WICK MIDDLESEX 


CHARLES HILL & CO. LTD., , 
ES Tr. A. L. DEVELOPMENTS 

BIRMINGHAM LTD. N 

INGALL, PARSONS, CLIVE & 

CO. LTD., BIRMINGHAM Sewers RS WALSALL) LTD., 

ALSA 

ARCHIBALD KENRICK 

& SONS LTD., WEST BROM: YALE & TOWNE MANUFAC 

WICH TURING CO., WILLENHALL 


ZADBA 
ZING ALLOY DIE CASTERS ASSOCIATION 


Lincoln House, Turl Street, Oxford. Telephone Oxford 48088 


FEL FLEcTRIC 


Electro-Magnetic Crack Detectors 
WILL ENSURE PRODUCTS FREE FROM HIDDEN FAULTS 


YOUR PRODUCT MAY BE 
PERFECTLY DESIGNED 
BEAUTIFULLY MADE .. . 
FUNCTIONALLY CORRECT 
BUT WITHOUT INSIDE 
INFORMATION IT IS 
STILL IN DOUBT. 


Fe 


41, SIDNEY ST., SHEFFIELD, 1 sco 


at your ee ! 


/ 


/ 


Science bringsanew high standard in extruded piping andinnumerable 
strip-designs with many alternative uses and adaptations are easily 
possible. Our technical representatives have a most interesting story 
to tell youm-and it may prove invaluable in developing new ideas. 


(SALES?) 


AUTOMOBILE 


24-25 Manchester Square, London, W.1. 
Tel 
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The Hoist illustrated ts installed at the London Stores 
and Testing Rooms of British Brown-Boveri Ltd. 


An Interesting : 
Application of a 

CLAYTON HOIST 


The versatility of a perfectly standard CLAYTON a 
HOIST is weil illustrated by this modernisation of an a 
existing swinging jib. 
With the hoist mounted inside the building for a 


accessibility, the rope passes round devious sheaves, over 
the jib head, and terminates at the hook block. 

Witha range of over 200 standard CLAYTON HOISTS 
to choose from, there is scarcely a 
hoisting or handling prcblem which 
cannot be satisfactorily solved. 


Send for Catalogue 480B illustrating this range 


It’s child’s play with . . 


CLAYTON 


HOISTING & HANDLING EQUIPMENT 
OF ENDURING 


CLAYTON /, 
/ 
ae THE CLAYTON CRANE & HOIST COMPANY LTD. 
VW IRWELL CHAMBERS EAST UNION STREET LIVERPOOL, 3 
Telephone: CENtral 1141 (4 lines) Telegrams: CLAYMAG, LIVERPOOL. a 


Represented in most principal countries. | 
CH20 


PRECISION | 
Ground Thread 


TAPS 


The name “INTAL” appearing on every & 
Ground Thread Tap delivered to you as 
is a guarantee of the highest standards 
of precision. Thousands of these high- 
precision Taps leave our works every 
week to carry out the most exacting 
tasks. Remember, we can supply 
“INTAL” Precision Ground Thread 
Taps for every purpose and of any 
In the “INTAL” factories is to be size and length, ye threads, to cope 


found a team of highly-skilled crafts- dueti bl 
a dhe with any particular production problem. 


tion of Ground Thread Taps to the 

highest standards of precision. A 7o 
thorough inspection is assured by the (4) e Precise 

employment of the latest methods 

which ensure perfect accuracy. PR FCIS] 0 N GR 0 U N D THR FAD TAPS 


THE INTERNATIONAL TWIST DRILL COMPANY. LIMITED "Telephone 23072-3 1 
INTAL WORKS WATERY STREET SHEFFIELD3 Telegrams “Fluted” Sheffield. 


AUTOMOBILE ENGINEER, December 1952 101 re 


| 
LE 4 | 
We 2 
4s 


How grit kept out 
Rover export engines 


When cars travel all over the world in a completely 
knocked down condition, grit is likely to get into the engines. 
The Rover Company Limited comes up against this problem 
every day. They beat it by sealing export engines with 
Permacel Cloth Tape. 

There are Permacel Cloth or Crepe Paper Masking 
Tapes for every job which requires mashing before paint- 
Permacel Tapes stick 

They adhere to the 
smoothest surfaces and follow the. most irregular contours. 


ing, or protecting during transit 
instantly and firmly to anv surface 


And thev always come away easily and cleanly. 


Permacel Crepe Paper Masking Tapes are ‘Double 
Bonded’. This Johnson & Johnson process permanently bonds 
All Permacel Masking 
Tapes are, of course, unaffected by the chemicals and solvents 


the adhesive to the backing material 


normally used in paints aud dopes. 


"DOUBLE BONDED’ CREPE PAPER 


For samples and quotations write lo 
(GT BRITAIN) LTO SLOUGH, BUCKS 


DUNFORD & ELLIOTT (SHEFFIELD) LTD. 
ATTERCLIFFE WHARF WORKS, SHEFFIELD, 9 


Tel 


The new Edition of the 
Dunelt Steels Catalogue, 
listing qualities, tests, treat- 
ments and analyses of the 
complete general range of Dunelt 
high quality special purpose steels 
will be sent on request. 


Dunelt 


STAINLESS STEEL 

ALLOY STEEL 

HEAT RESISTING 
STEELS 


HOLLOW STEEL BARS 


lephone Nos.: 41121 (5 lines). Telegrams: ‘‘Blooms, Sheffield,9"’ 
London Office: 54, Victoria Street, $.W.1 
Birmingham Office: 25, Burlington Chambers, 118, New Street. 


de Havilland’s use... 


for the assembly of 
Comet ‘Ghost’ engines 


MARK VI PRECISION TORQUE SPANNER 


ACRATORK spanners have been fully tested and 
| approved by the Royal Aircraft Establishment and 
a are being adopted increasingly as standard by 
/ leading Aircraft Constructors, Engine Builders, etc. 


Home and Export enquiries to:— 


CORY BROTHERS & CO. LTD. 
Corys’ Buildings, Cardiff. Tel. Cardiff 31141 
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SPECIFY 


Camcol. 


AND BE SURE 


DRAUGHT EXCLUDERS * WELTING + HIDEM BINDINGS + WING PIPINGS : ETC. 


H. G. GRAHAM & SON LTD., LEEDS AND LONDON, 


Resident Representative: Mr. D. A. ATKIN, 9, Queens Road, Coventry. Tel: 5038/9 


has been developed 
to provide a robust 7” centre lathe for 
production or general machine shop 
service. Specification includes :— 
. INVERTED VEE AND FLAT 
GUIDES. 
. DIAGONALLY BRACED 
BED. 


. SINGLE LEVER SELECTION 
OF SLIDING & SURFACING 
FEEDS. 


. TENSION MOUNTED 
LEAD SCREW WITH BALL 
THRUSTS. 

. HEAT TREATED NICKEL. 
STEEL GEARS ON MULTI- 
SPLINED SHAFTS. 

. NORTON QUICK-CHANGE 
OR THREE-FEED TYPE 
GEAR BOX. 

7. SEPARATE VEE GUIDES TO 

MERCHANTS SADDLE AND TAILSTOCK. 


ee eee one SUPPLIED The WM 70 Junior has become popular 
ee re oe Complete specification because of its economy of operation, 
Centre Lathe. on request. accuracy and reliability. 


WOODHOUSE € MITCHELL | 


(PROPRIETORS - THO! W. LTD) 


HONE: BRIGHOUSE 627 (Line) WAKEFIELD RD. BRIGHOUSE - “RAMs WooDkouse Bkicoust’ 
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All British Car Manufacturers use Bostik 
for one or more of these operations... 


@ Sticking draught excluders to doors. boot lids and 
sliding roofs. 


@ Sticking anti-chafing strips under bonnet covers. 
@ Sticking running board rubbers to metal. 

@ Sticking stone guards to rear wings 

@ Lining floors of boots and tool boxes 

Drip mould Sealing. @ Sticking floor carpets. 
@ Sticking anti-drum felt. @ Bulkhead sealing. 


© Sealing piping between rear wing and body. 


The BOSTIK System of Adhesion includes Bostik 
Adhesives. Prestik. and Bostik Sealing Com- 
pounds developed to meet the motor industry's 
never-ending demand for faster, cheaper, and 
more efficient production methods. 


* The word * Bostik” is a registered trade mark of the 


B. B. CHEMICAL CO. LIMITED 


Ulverscroft Road, Leicester 


The pete board 


TheMAVITTA 
Drafting Machine 
stamps your draw- 
ing office as 
EFFICIENT. Made 
of steel tube with 
adjustable  ball- 
bearings. The main 
angles are located 
automatically, inter- 
mediate angles by 
lock. Scales have in- 
laid celluloid edges 
and are divided to 
order on two edges. 


THE MAVITTA 
DRAFTING MACHINES 
LTD. 


Highlands Road, 
SHIRLEY, Nr. Birmingham 


Telephone : SOLihul! 2231/2 


MAVITTA 
DRAFTING MACHINES 


Write for Details of the new Major Machine for use on boards 
Size 84” x 44” and upwards 


s We are specialists in Gravity Die and Sand 
Castings in Aluminium Alloys and in Hot Brass 

and Light Alloy Pressings. 
WAR aeeies LET US ADVISE AT THE DESIGN STAGE 
AND .... Our experience has proved that when this 
AIR MINISTRY is done, the quantity production of precision 
CONTRACTS castings and hot pressings saves untold hours 
of machining. Samples of our work will 
A.l.D. APPROVED convince you. 


ALUMINIUM DIE CASTINGS 


(BIRMINGHAM) LTD. 


INVICTA FOUNDRY, 52, OXFORD STREET, BIRMINGHAM, 5 
Telephone: MID 6651-2-3. Telegrams: Aldicast B'ham 


Holdens 
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FUNDITOR 


MARKING MACHINES 


The clear-cut mark is produced by means of a short blast of fine grit material 
through a rubber mask into which the trade mark, numbers, letters, gradua- 
tions, or decorative designs, have been cut. 

Marks Hardened Steel, Stainless Steel, Carbide, Glass, Ceramics, Plastics, etc. Also 
delicate thin-walled parts with ground or polished surfaces which cannot be 
impressed by other Marking Methods. Marking to Government specification. 
Send today for fully illustrated leaflet. 


Funditor Ltd. 


3 WOODBRIDGE STREET, LONDO: 
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INSULATION GASKETS 


combine the highest degree of mechanical 
and hermetic efficiency. No gas can escape 
at the flanges they fortify. 


LLANFOIST WORKS - ABERGAV 
LIVERPOOL ROAD - SLOUGH « 


PRESSWORK AND ASSEMBLY 


BLANKING, DEEP DRAWING, WELDING 


Blanking up to 24” » 18”. 


Drawing up to 8” depth. 


All types of presswork up to 200 tons capacity. 


SAMUEL GROVES & Co. Ltp. 


MUSGRAVE ROAD, HOCKLEY, BIRMINGHAM, 18 


Telephone: Telegrams : 
NORthern 3634/5 Sevorg, B'ham 


The most effective 


method of power 


transmission is 


the ,V-belt drive 


J.H.FENNER & CO. LTD. 


HULL YORKSHIRE 
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Every move the passenger makes, every move 

vehicle makes, and every move you make on 
seating design, affects travelling comfort. 
TEXFOAM and HAIRLOK have been put 

to the most exacting tests under the severest 
operating conditions and have proved 
that seating problems can be overcome 
at the minimum cost. 
We shall be glad to collakorate with you 


on any seating problem. 


IDDESLEIGH HOUSE, CAXTON STREET, LONDON, 
Telephone: ABBEY 6722 


EFFICIENT 
COOLING 
wit 


MARSTON 


= 
= 
= 


every form of 


transport 


For assistance on any pi connected with heat exchang 


EXGELSIOR LTD 


LEEDS tet: Leeds 37351 


(A subsidiary company of Imperial Chemical: Industries Ltd.) 
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% IN ALL METALS 


As specialists in the production of precision 
pressings for the leading automobile and 
commercial motor manufacturers we are 
well equipped to handle all your 
requirements. 


ALE. JENKS & CATTELL 
imited 


PHOENIX WORKS - WEDNESFIELD 
WOLVERHAMPTON 


Here's the answer... 


to your manufacturing problem: you require 
Components to resist moisture and corrosion, to 
be light and strong, resilient and sound proof. 

Our laminated tubes and sections combine 
these characteristics with high dielectric properties 
and low price. 


Our technical service will gladly co-operate and advise. 


Resinoid & Mica Products Ltd. 


28 QUEEN ANNE'S GATE, WESTMINSTER. LONDON, Sw} 
Telephome WHITEMALL 88692 

COLONIAL WORKS, MARY STREET, BALSALL HEATH, BIRMINGHAM, /2 
Telephone CALTHORPE 1303 

WESTERN HOUSE, MIDLAND ROAD, BRISTOL. 
Telephome BRISTOL 22906 


he slots are pierced right 
through the band, thus 
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at all stages of manufac- 
ture ensures a trouble 
free product. . . . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 


by 


JYARWOOD INGRAM 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC baston.3607. 


COMPONENTS 


in natural and 


synthetic rubbers 
Consult REDFERN’S 
at an early stage 
in your planning 


Our rubber technologists — naturally enough—have 
a highly specialised knowledge of the processing 
characteristics of rubber. They are always ready to 
collaborate with designers, at all or any stages of 
product development. Their experience can help to 
simplify problems arising before and during pro- 
duction and save both time and money... 


In planning ahead, it pays to consult Redfern’s ! 


Specialists in Moulded Extruded and Handbuilt Rubber Parts 


REDFERN’S RUBBER WORKS LIMITED 
HYDE . CHESHIRE - Tel: HYDE 621 


AUTOMOBILE ENGINEER, December 1952 


4 
| 
: | 
esi? 
y Bs: 
| | | 
TP,275 
N 109 


20/- 


RETAIL 


1124 VISIBLE 


FILTER 
FOR VEHICLES & 
STATIONARY 
ENGINES 


hole for 4” bolt. 


Ref. Pipe 

No Size 

1124A 
24 


fisible 


A line filter with a fixing lug with 


Union 

Type 
Solderiess 
Solderiess 
Soldered 
Soldered 


introduce 
TWO NEW 
| 


B.1681 VISIBLE 
FILTER 


FOR COMMERCIAL 
VEHICLES 


A line filter with a $” B.S.F. 
44° long stud fixing at the 
top for fitting to a bulk- 
head, or a bracket which is 
supplied with each unit. 
Ref Pipe Union 
No Size Type 
BI68iA 3° Solderiess 
B1681B Soldered 


Order through your local garage, but if you have 
any difficulty, contact the manufacturers:—~ 


BENTON & STONE LTD., ASTON BROOK STREET 


BIRMINGHAM 6 


ELECTRIC IN 


No complex 
electric —cir- 
cuits. Replace- 
ments are 
negligible. No 
glass compo- 
nents. Sim- 


plicity ensures ready oe 


without special knowledge. Very 


Photography, thus saving time and trouble. Calibration 
Lines can be recorded while 
taking Diagrams. 


DOBBIE M°INNES LTD 


Naytical Engineering Instruments 


DICATOR 


Large Diagrams 
up to 


144” x 74” 


and manipulation 
rge diagrams. No 


BROOMLOAN RD. GLASGOW SWI 


Also at SOUTH SHIELDS - 


LIVERPOOL - LONDON 


UNSURPASS 
UNIFORMITY 


Phosphor Bronze. 


WHYTE € COLLINS LTD 


KELVIN WORKS: FENTON: STOKE-ON-TRENT 


Phosphor Bronze RODS TUBES 


Chill Cast Rods & Tubes $” to 10” 
diameter x 26” long in Gun Metal and 
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Modern machinery and methods 
keep capstan and automatic 


[t's all plain 
Sailing at 


at a price you will like. 


GRIFFITHS, GILBART, LLOYD & CO. LTD. 


EMPIRE WORKS, PARK ROAD, BIRMINGHAM 18 
TEL: NORthern 2132 


MOSS GEARS 


THE MOSS GEAR CO., LTD., CROWN WORKS, TYBURN, BIRMINGHAM, 24 
6 Grams: “Mosgear Birmingham? 


Phone: ERDington 1661- 
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for a sure way out 
of a fixing problem 


> (fp ) 
C/1 é 


CARR FASTENER CO. LTD. 
Stapleford, Nottingham. Tel: Sandiacre 2234 
Also: London, Birmingham, and Manchester 


P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business — not just a department. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 


Made by Professionals for Professionals 
Tools of experience with inbuilt quality and long life. 
The Britool range covers Socket and Ring Wrenches for English, 
American, Metric and Unified Standards, Midget to Giant. 
Extractors and Service Tools in great variety. 


JENKS BROTHERS LIMITED 


BUSHBURY. WOLVERHAMPTON, ENGLAND 
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Fot Maximum 


Swing over Bed, Max. Dia. . 134” = — 
Swing over Cross-Slide . . « 7 


Ward machines 

are designed and 

built to get the best 
out of tungsten- 

¥ carbide, their 


metal removing 

capacity being lim- 

ited only by the 

cutting tools used. 
H.W.WARD&CO.LTD 


SELLY OAK BIRMINGHAM 29 


TELEPHONE SELLY OAK 113! 


POWER 
SPEED 
ACCURACY 
EASE OF CONTROL 
make this 
Machine 
tnwaluable 


MILLING 
MACHINE 


KENDALL & GENT L° 


VICTORIA WORKS 
GORTON 


MANCHESTER 
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PLASTICS 
in the 


Highway mode 


It isn’t our metier to 
discuss a 2 litre 
Or chew 
Over speed that's fantastic, 
Though we don’t rule the roost 
In the realms of power boost 
We are certainly gen men 


On plastic. 


For in yesterday s cars 
And more so today, 
You'll find plastics playing 

their part 
Just look at that Dash 
{nd the Ash Tray to match 

And that Rear-light . 
Indubitably smart! 


Gear-lever handles, 

Lamp lenses and housings, 

Ignition sets, 

Horn buttons and Gaskets, 
Accumulator cases with 

black shiny faces 

All efficiently moulded 

In Plastics. 


So switch on the radio, 
Take hold of the wheel, 
(Paastic again you will see) 
And if your Auto suggestions 
Involve moulding questions 
Why not consult us — 


It’s free! 


FOR PLASTICS CONSULT... 


Xe Send for our fully illustrated 
brochure entitled * Plastics for Industry 


Members of the British Plastics Federation and 
the Society of the Plastics Industry of America 


—. K. COLE LTD. SOUTHEND-ON-SEA ESSEX 


HIGH GRADE BOLTS 


HEADED 


OF 
PTANDARD 
NUTS 
SET SCREWS 


C. LINDLEY & CO. LTD. 


ENGLEFIELD ROAD, LONDON, 
“Phone. CLISSOLD 0643 (4 lines), “Grams: BEAUVOIR, NORDO, LONDON. 


Ignore this, 
and it may 
cost you money : 


_ Faulty ignition, indifferent lighting, inefficient 
charging, all cause delay and consequent loss 
of money. At the first sign of any of these 
danger signals, do the wise thing, have your 
truck rewired with AERIALITE, the Safe, 
Dependable Auto Cable. 


AERIALITE LTD., STALYBRIDGE, Cheshire 


Sate, Dep endable 
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TOS 


COPPER & ASBESTOS WASHER CO LTO 


LIVERY STREET BIRMINGHAMS 


TELEPHONE: CENTRAL 1467 TELEGRAMS COPWASH" 


FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS. 
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| TECHNICAL 


BOOK SERVICE 


for the 
Automobile 
Industry 


For all your technical books 
and periodicals you need go no 

further than the nearest shop or bookstall 

of W.H.S. Whilst it is not practicable to maintain a 
big stock of such books at every branch—the Daily 
Supply Service from Head Office will quickly 
deliver the books you want to your local branch. 


+” We will gladly supply lists of the standard works 
on any subject and welcome inquiries from 

students and librarians. 

Our Postal Service can send technical books and 

periodicals to any address at Home or Overseas. 


four-stroke a 
diesel-engine WwW H Smith & Son 


showing the 6” bore 
TECHNICAL BOOK SERVICE 


Monochrome processed 
with perfect oil - control 
provided by the HONEY- 
CHROME cellular surface. 


Photo by courtesy of the National Gas and Oil 


HEAD OFFICE: STRAND HOUSE, LONDON, W,.C.2 


Engine Co. Ltd, Ashton-under-Lyne, England 


DIESEL ENGINE CYLINDERS 


Cary springs, made for all a of road vehicles—from the private 
car to the heavy lorry—are of the highest quality and incorporate 
the skill and experience of over 100 years of spring making. 

For the quantity production of coil springs for car suspension a 
modern factory has been equipped with facilities of the latest type 
including centreless grinding shot peening and crack detection. 


WILLIAM. E. CARY 


RED BANK MANCHESTER 


STUDLEY ROAD, REDDITCH, WORCS Telephone: BLAckfriars 5691/6 
Telegrams: Carybank, Manchester 
Telephone: Studley 12] 234 
SALFORD, GLASGOW, LONDON & COVENTRY 
CLOVERS 
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ied for the moter industry 
. . if they are Honeychrome processed by 
LimiteD 


An Essential Instrument 
Maintenance Engineer 


for locating sources of 


VIBRATION 


The G.E.C. Reed Vibrometer, an entirely new instrument, makes possible the tracing 
of sources of vibration in machinery of all types. By the use of its electromagnetic 
attachment the detailed visual study of such vibrations can easily be carried out with 
the aid of an oscilloscope. Engineers engaged in all industries will immediately 
appreciate the great value of such an instrument during the normal course of 
machinery maintenance. The scale of the G.E.C. Reed Vibrometer is calibrated 

Full technical XI directly in frequencies and revolutions per minute over the ranges. 

details are avail- 


10-250 cycles per second and 600-15,000 r.p.m. 
able on request. 


& G.C. VIBROMETER 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 


GIRDEX 


FOR MECHANICAL HANDLING 


For Fork Trucks or other modern methods. 


Pallet box for components. 
Note the nesting legs for 
vertical stacking. 


Girdex equipment for mechanical handling is specially = Pallet box provided 

designed and fabricated to each customer’s own requirements. trays for small com- 

The illustrations show pallet boxes with special nesting legs 


for vertical stacking. 


GIRDEX ENGINEERING CO., LTD. Telephone: ACOcks Green 2205 


WESTON LANE - TYSELEY - BIRMINGHAM, 11 Telegrams: GIRDE XPRES 
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.. music but dad business .. . 


especially when what goes in is expensive fuel... and 
what comes out is valuable working heat, heat that escapes 
under your very nose through faulty factory walls and roofs. 
Why not cut fuel bills and improve working conditions now 
on the state-financed factory-improvement scheme? Why not 
ask Heywoods about thermal-insulation today? 


Send for information sheet No. 22D! 6 on thermal-insulation 


thermal insulation 4y 


OF HUDDERSFIELD 


W. H. HEYWOOD & CO. LTD., HUDDERSFIELD 
Tel. 65941 (5 lines) 


Branches at London, M: N Tyne, Belfast, Dublin, Leicester, 
Coventry, Birmingham, Plymouth, Glasgow and Edinburgh. 


nd.h.769 


| Handling Notes 
No. 5 


SERVICE 


Representatives of Seal-less Strapping are avail 
able in all parts of the country to advise you 
without obligation of the many handling econo- 
mies you can effect through Seal-less Strapping 


A phone call or postcard to Head Office will bring 
a qualified to give expert advice 
on your parti bl. and to 
the Seal-less Strapping System on your own 
packing floor. 


All users of Seal-less Strapping are visited requ- 
larly by representatives of the Seal-less Service 
Organisation, to ensure that Seal-less equipment 
is maintained in perfect order. 


SEAL-LESS STRAPPING LTD. 
19/21, Southwark Street, London, S.E.1. (Telephone No. HOP 4224) 


NITRALLOY 
STEEL 


OPTIMUM HARDNESS & STRENGTH 
Particulars from 


NITRALLOY LIMITED 


25, TAPTONVILLE ROAD 
SHEFFIELD 10 


Telephone: Sheffield 60689 Telegrams: Nitralley, Sheffield. 


‘Anderton 


Many Sizes 
FROM STOCK 


Complete Range 
from 4” to 8” 
and 4mm. to 200 mm. 


Write or phone : BINGLEY 2351 
ANDERTON SPRINGS LTD. 


Bingley, Yorks. 
n.db. 1051 
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DAVID BRO 


AGRICULTURAL & INDUSTRIAL TRACTORS 


USE 


CLANCEY 


CAST-IRON 
| VALVE GUIDES « *: TAPPETS| 


SUPPLIED AS CASTINGS on FULLY MACHINED 


BELLE VALE - HALESOWEN 


TELEPHONE CRADLEY HEATH 69411-2-3 
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Specialists for nearly twenty years 
in equipment for fatigue-test, 
vibration and stress measurement 
for the aircraft industry and many 


other industries. 


DESIGNERS AND MANUFACTURERS OF 
Moving coil vibrators 
Power amplifiers 
Multi-channel recording oscillographs 
Steady-stress bridges 
Instrumentation slip-rings 
Pressure and vibration pick-ups 


Strain gauges 


ELECTRONICS DIVISION, FARNWORTH, LANCASHIRE 
AND HATFIELD, HERTFORDSHIRE 


1/1 enquiries to Hatfield 


HAND 


B—Brake 
C—Accelerator 
D—Preset 


E—Parking Brake 
F—Clutch (on Gear Lever) 


AN 
GEORGE 


| 
WEAR ie G 
JOHN SON LTD. et : Carters Green Foundry, West Bromwich 
134-136 Phone : WES 0092 Established 1850 


Telephone : WEMbiey 4801 & 4802 


PRECISION AUTO-TURNED PARTS 


We are specialists in the quantity productior of parts 
turned from the bar to a maximum diameter of 12”. 
Modern plant and methods ensure a standard of work- 
manship that guarantees trouble-free assembly on your 
production lines. Send for leaflet No. NAS.25. 


FOR QUALITY AND ACCURACY, SPECIFY — 


NORTHERN AUTOMATIC SCREW CO., LTD. 
GOLF ROAD, HALE, ALTRINCHAM, CHESHIRE. "Phone: Altrincham 2497 
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Every process of manufacture of Spencer Tools, from 
melting to finish -inding is under one control. This 
close co-operation between steelmaker and toolmaker 


_ guarantees the efficiency of the finished product. 


‘ 


SPENCER 
FROM SPENCER STEELS 


STANDARD & 
SUPER GRADES 


CUTTERS, REAMERS 
HOBS, DRILLS, FILES 


** TRIPLE CRESCENT" 

Alloy Tool Steels, Broaches, 
Stay Taps, Machine Parts, etc. 
CRESCENT"’ 

Tool Stee! and Tools. 


WALTER SPENCER & CO. LTD., CRESCENT STEEL WORKS, SHEFFIELD, 4 


Telephone: SHEFFIELD 25281 (2 tines) Telegrams: “CRESCENT SHEFFIELD — 
AND AT LONDON - BIRMINGHAM « MANCHESTER 


IN STANDARD SIZES OR ier 
YOUR OWN SPECIFICATIO 


elect a type 


ill help you 
Our catalogue will help ¥ «<i 


and size of chuck most suitabl 


own needs. 


Write for your COPY today. 


J. H. HUMPHREYS & SONS, BLACKRIDING ELECTRICAL WORKS, WERNETH, OLDHAM. PHONE: MAI 1651. 


AUTOMOBILE ENGINEER, December 1952 


121 


wen 
: 

{ 

3 
\ 
> 
¢ 
2\\\\ € 
>P\ he 
= 
| 


CLASSIFIED ADVERTISEMENTS 
RATE 4d. per word, minimum 4 -. Each 
paragraph charged separately, Box number 
words—p.us 1 -. Advertisements for the 
January, 1953, issue should be ito hand 
not later than first post December 31st. No 


resvonsibi'ity accepted for errors. 


SITUATIONS VACANT 


The engagement of persons answering these 
advertisements must be made through the local 
office of the Ministry of Labour «nd National 
Service etc. tf the applicant is a man aged 
18-64 or a woman aged 18-59 inclusive, unless 
he or she or the employer is excepted from 
the provisions of The Notification of Vacancies 
Order, 1952 


A MEMBER-COMPANY of a large industria! 
4% group requires an Engineer primarily for the 
design development of industrial vehicles. A wide 
general experience of designing for medium 
quantity production is essential with at least some 
experience of the design of battery and I. 
engined vehicles. The position is permanent, the 
work is interesting and carries a substantial salary 
for a man with really useful experience and 
ualifications. Reply briefly in first instance to 
ox 3745, c/o Automobile Engineer 4615 


AUTOMOBILE Engineers. Ford Motor 
Company Ltd., of Dagenham, Essex, invite 
applications from men in the following categories 
ge limit 40 except where otherwise stated 
Salary in accordance with experience and quali 
fications. Non-contributory pension 
SSISTANT Head to Experimental Section 
4 Minimum 10 years in automobile industry, 
at least 2 years in development, and experience 
in departmental _Management and control of 
personnel J an absolute minimum 
ESIGN Draugh A bile or Tractor 
design experience 
(a) Required for new development 
H.N.C. standard. 
(b) Minimum 7 
Chassis des.gn. H.N.C 
(c) Minimum years’ 
and Heavy 
H.N.C. standard. 
I AYOUT Draughtsman. Minimum 5 years 
4 experience in Automobile design, 3 years of 
Nngine design 


projects 


years’ experience on Car 
. Standard. 
experience on Light, 


Truck Chassis design 


Ep must have been spent on 

C. an advantage 

(HEC KER Draughtsman. Minimum 6 years 
experience on Automobile design with previous 

= vay in checking Body detail drawings 


pt TAIL Draughtsman. Age not more than 
with previous experience in automobile 


for detailing motor vehicle 
components 
ECHNICAL Data Engineers. Technical 


rience in automobile engineering essential 
One. standard minimum 
Reap Test Project Engineers. At least 2 years’ 
experience in motor vehicle or mec hanical 
engineerin, development. Apprenticeshi to 
Motor Vehicle Manufacturer preferable N.C 
standard a strong advantage. 
,LECTRONICS Engineer with experience in 
4 electronic engineering as applied to motor 
vehicle development 
E to Salaried Personnel Department 
quoting — V/GS and giving oe 
details of 
LACKB URN. GENERAL AIRC RAF 
LTD. 
AVE an extensive and progressive programme 
ahead. We are requiring: 
ONE Weights Control Engineer for work on 
aero engines (all types), able to estimate 
weights from drawings and schemes and to control 
weight of castings and finished machine parts 
Ovk Works are at Brough. 


QALARY will be commensurate with ability 
and experience and every consideration will 
be given to ensure the widest scope for extension 
of experience and future prospects. 
JRITE to The Personnel Superintendent, 
a & General Aircraft Ltd., Brough, 
[4623 
TANISTRY OF SUPPLY requires Mechanical 
or Electrical Engineer at Design Establish 
ment, Chertsey, Surrey, to investigate vehicle 
ride performance, including experimental deter- 
mination of component stresses as found in fast 
cross country vehicles, and vibration and noise 
characteristics as obtained during road and rig 
tests. Qualifications: 1st or 2nd Class Hons 
degree in Mechanical or Electrical Engineering 
poocate de of dynamic testing of machine com- 
Sree lesirable. Salary range, Scientific Officer, 
omen somewhat less. Post un- 
F.S.S.U. benefits may available 


_ lication forms from M.O.L.N Technical 
SW. a. Closing date 
29 12/19 [4624 


Training: 12 months 
concentrated course with fixed salary, one 
day weekly 4-year contract 


training 
erably Higher School Certifi 
cate or equivalent technical education, drawing 
ability essential, age limit 27 years. Apply in 
writing, stating age, full particulars of education 
nationality, married or single, to the Personne! 
Dept., Austin Motor Company Ltd., Longbridge 
Works, Birmingham. [4613 


Qualifications 


322 


AN ENGINEERING ALPHABET 


P for 


for 

precision parts from the bar in any 
metal—and particularly those parts 
which are not produced by the cold- 
headed or roll-threaded process. 


We are specialist machinists. 
Send us your enquiries. 


M.C.L. & REPETITION LIMITED 


POOL LANE, LANGLEY, BIRMINGHAM 


Telephone: BROADWELL 1115 (4 lines) 
BROADWELL 1757 


Holdens 


THE DE HAVILLAND 
AIRCRAFT CO. LTD. 


has a vacancy for a 


STORES MANAGER 


This is a key position requiring the 
highest qualifications and carries with 
ita salary and status in keeping with the 
responsibilities involved. 

Consideration will be given only to 
those candidates who have a thorough 
knowledge of and practical experience 
in modern methods of stores control in 
the engineering industry. 

A knowledge of the motor vehicle 
industry’s stores procedure would be 
an advantage to intending applicants. 


Apply in writing 
giving full particulars to 


The Personnel Manager, 
THE DE HAVILLAND 
AIRCRAFT COMPANY LTD. 
Hatfield, Hertfordshire. 


SITUATIONS VACANT 


G Foreman—-Turner Brothers Asbestos 
td., thank all applicants for this 
‘which is now filled. [4619 


LONDON COUNTY COUNCIL. 


ADDINGTON Technical College, Saltram 
Crescent, W.9. Lecturer in engineering 
department with degree or equivalent qual.fication 
and good industrial and teaching experience to 
teach some of the following:-.Mechanics, heat 
eng.nes, strength of materials, theory of machines, 
to ordinary and higher national certificate 
students; ability to teach science or tecnnology to 
City and Guilds motor vehicle or machine shop 
students an advantage. Salary £940 « £25-—£1,40( 


plus London allowance. Forms of application 
and ¢ of from the Secretary 
and returnable by December 31. (1107). [4620 
MINIS TRY OF TRANSPORT: Vehicle 


Examiners. The Civil Service Commis- 
sioners invite — for about 15 permanent 
and pensionable posts 

YANDIDATES must have been born on or 

before January 1, 1923. They must be first- 

class motor mechanics and have had a good 
comprehensive training and a minimum of three 
years’ practical experience beyond the apprentice- 
ship stage with a reputable firm of motor 
engineers, or public authority, or have had 
equivalent experience in the Armed Forces. They 
should have good practical experience of the 
construction and repair of chassis and bodies 
of both goods and public service vehicles, and 
of driving such vehicles. They should know the 
Highway Code in detail. They must be capable 
of working without immediate supervision and 
able to write reports in a clear and concise 
manner. 

HE possession of a Higher National Certificate 

in Mechanical Engineering or evidence of an 

equivalent standard of technical education or 
specialist qualification will be an advantage. 

NCLUSIVE salary scale (men), £623 by 6 

annual increments to £733. Somewhat lower 
for women and for posts outside London. 
PROSPECTS of promotion. 


FFURTHER particulars and application forms 
from Civil Service Commission, Scientific 
Branch, 7th Floor, Trinidad House, O!d Burlington 


Street, London, W.1, quoting No. $232/53. 
Completed oe must be returned by 
January 8, 1983. [4621 


SITUATIONS WANTED 


Young Man (25), of good 
appearance, trustworthy, responsible, with 

ing Diploma and Technical 

se experience, seeks “interesting post with some 
prospects. Willing to travel abroad. Box 4008, 
c/o Automobile ‘Engineer. [4618 


AUCTIONS 


BY Order of the Receiver and Manager, S. R. 
Hogg, Esq., F.C.A., re Vivian Loyd & Co., 


(CAMBERLEY, Surrey. 
NEW Motor Vehicle Spares and Accessories. 
- 


NEW Dorman-Ricardo 40 h.p. Oil Engines, 
= Gaskets, Brake Linings, Jubilee Clips, Oil 
Filters, Strainers and auges, Radiators and 


Radiator Hoses; Heavy Duty 12 Volt Batteries, 
Ammeters, Starter Switches, Dynamo Brush 
Assemblies, Ignition Lights and Switches, Lucas 
Head Lamps and Dipper Switches, reamed Pumps, 


Air Cleaners, Ford Gear Boxes, haust Mani- 
folds and Clutch Discs, Hardy Spicer Couplings, 
Timken and other Ball, Taper and Roller Bear- 


ings; High Tensile Nuts and Bolts, Washers and 
Lubricating Nipp‘es; Steel Bar, Tube and Angle; 
Copper Tubing; Hammers, Spanners, Grease 
Guns and Tools; Rogers Hydraulic Track Press, 
Machine Tools, Spray Plant, Compressors, Garage 
Cranes, Electric and Pneumatic Tools; Modern 
Office and Drawing Office Equipment. 


Witt be Sold by Auction on the Premises, 
“* Road, Wednesday, December 17, 1952, 
at ll am 


ON View two days prior and morning of sale. 


OF arch may be had of S. R. Hogg, 

.C.A., Messrs. Hogg, Bullimore and Co., 
Accountants, 20, opthall Avenue, 
E.C.2, and of Messrs. Leopold Farmer and Sons, 
Plant and Machinery Auctioneers and Valuers, 
46, Gresham Street, London, E.C.2. Tel. 
Mon. 3422. (4622 


PATENTS 


THE proprietor of British Patent No. 627487, 
entitled “Liquid Actuated Centrifugal Clutch,” 
offers same for licence or otherwise to ensure 
ractical working in Great Britain. Enquiries to 
Ri er, Stern & Carlberg, 14 Fast Jackson Boule- 
vard, Chicago 4, Illinois, U.S.A. pore 
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POLE PIECES 
Ap 
& 


in 
“MICOR” 
55 Also suitable for Hard Tops, 
L A M | N A T E Facia Panels, and many other 
% EXCEPTIONALLY LOW TOOLING COST ~% HIGH MECHANICAL 


STRENGTH % LIGHTNESS ~% HIGH RESISTANCE TO SHOCK WAVES 
% NO MEASURE WARPAGE ~% NO CORROSION ~% ANY COLOUR 


Manufactured by MICROCELL LTD. (manuracturers RESEARCH & DEVELOPMENT) 
56 KINGSWAY, LONDON, W.C.2 _ Telephone: Chancery 3424 (6 lines) 


Tested ana recommended by the 
Ministry of Supply (MVT Branchj oh 
Ref. No. VG.6/300/FIR for export & 

to tropical countries. 


OSOTITE — the modern 
scientific sealing which has 
been proved by rigorous tests 
to be the perfect jointing for 
smooth surface and screw 
unions. OSOTITE is a simply 
applied, liquid compound, im- 
pervious to heat, petrol, oil, 


S T T grease, water and steam which 
’ ensures in a few minutes a 
Siig HIGH PRESSURE GAS, AIR or WATER-TIGHT JOINT. 
A ——tn ODUCT Write for full details and prices to : 
SLICK BRANDS LIM ITED © 


STAPF FORDGROAD, WADDON, CROYDON, ENGLAND 
Cables: SLICK BRA, SOUPHONE. LONOON 


Te!) CROYOON 
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An integral moulded ' 

Front portion of 

4 4 


In the Gear Cutting Departments of 

the Standard Motor Co. Ltd. Multi-table 
Centriblast Machines are used for 
de-scaling after hardening. Standard are 
one of many leading Automobile 


Manufacturers who have found the speedy 
and efficient cleaning obtainable by 

this machine to be invaluable for economic 
production. It is especially suitable 

for cleaning flat work and for work too 
deli to be handled by a 

tumbling or barrelling action. Available 
with Sft. or 8ft. diameter main 

turntables and various combinations of 
number and size of auxiliaries. 


MULTI-TABLE AIRLESS BLAST 
SPENCER MALSTEAD ATO OSseTT 
TELEPHONE 353 & 356 TELEGRAMS 
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The Cossor double beam oscillograph, Model 1049, 
is used by Messrs. C. A. Parsons & Co. Ltd., 
of Newcastle-on-Tyne, in their Industrial Elec- 
tronics Laboratory, for checking over operating 
conditions in the prototype of a newly developed 
electronic supervising instrument. 


Photo by courtesy of Messrs. C. A. Parsons & Co. Lid. 


In displaying the mutual effect of two related and variable In Models 1035 and 1049 the two traces 
quantities simultaneously the Cossor Double Beam Oscillograph are presented on a flat screen of 90 mm. 
is solving many of the fundamental problems with which the diameter and the amplifiers and time base 
Research and Development scientist is constantly beset. In are so calibrated that measurement of the 
the Production field, too, there are innumerable problems voltage input as well as the time interval 
capable of complete solution by this versatile instrument and between various significant portions of 
every branch of industry is realising the enormous potential of the oscillogram is made possible. Per- 
this apparatus in the detection and analysis of faults and the manent records of these traces for sub- 
accurate monitoring of manufacturing processes. sequent analysis may conveniently be 
The technical advisory staff of the Instrument Division is made by attachment of the Cossor 
always at your service to help with your particular problem. Model 1428 Camera. 


Specify 
VALVES 


ELECTRONIC INSTRUMENTS 
Please address enquiries : 

A. C. COSSOR LTD., INSTRUMENT DIVISION (DEPT.6), HIGHBURY, LONDON, N.5 
Telephone : CANonbury 1234 (30 lines) 
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°{ This Instrument may solve YOUR problem 
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SPECIALISED ATTENTION 


Dear Sirs, 
For the past ten years we have obtained the castings for our 


Much of our customers’ satisfaction is 
Mark 16 metal spraying pistols from you. The vital close- the result, we believe, of the specialised 
grained structure with freedom from porosity are essentials attention given by every department 
throughout every stage of production. 
In addition, Birmal offer you a Design 
high standard of finish which we are able to obtain has been Consulting Service, unbiassed assist- 
extremely satisfactory to ourselves and our customers in all ance in selecting alloy and casting 
mI process, and a wide choice of specifi- 
parts of the world. cation. All of which extra facilities 
METALLISATION LIMITED are part of the Birmal Service. | 


to our product, and are the basis of a precision tool. The 


YOU GET MORE THAN A CASTING FROM 


BIRMINGHAM ALUMINIUM CASTING (1903) CO. LTD. BIRMID WORKS - SMETHWICK - BIRMINGHAM 40 = 
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